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DEFINITIONS AND SYMBOLS 


Aerodynamic Heating Indicator 

Aerodynamic Load Indicator 
Altitude 

Angle of Attack, Pitch 

Apogee Altitude 
Attitude Command 
Attitude Error 
Axial Force 

Descending Node Argument 
Drag 

Dynamic Pressure 


q = dynamic pressure 
V r = relative velocity 
°t = total angle of attack 

Product of dynamic pressure and angle 
of attack. 

Vehicle altitude above the reference 
ellipsoid measured along the geocentric 
position vector. 

Angle between the pitch plane component of 
the relative velocity vector and the longi- 
tudinal axis of the vehicle, measured 
positive nose up. 

Apogee height of the osculating conic above 
the reference ellipsoid, referenced to the 
equatorial radius, 6378166 meters. 

Eulerian angle command, derived by the 
guidance system and transmitted to the 
control system. 

Difference between the vehicle attitude 
(pitch, yaw and roll Eulerian angles) and 
the vehicle attitude command. 

Component of the resultant aerodynamic 
force along the vehicle longitudinal axis 
(X axis of PASCS 8a), measured positive 
toward the tail of the vehicle. 

Angle measured in the equatorial plane 
between the orbit descending node and the 
space fixed launch meridian defined at 
Guidance Reference Release. 

Component of the resultant aerodynamic 
force along the relative velocity vector, 
measured positive opposite to the velocity 
vector. 

5 x (Density) x (Relative Velocity )^ 



DEFINITIONS AND SYMBOLS (CONT'D) 


Earth Fixed Position Position vector/components in an earth-fixed 

pad-centered plumbline coordinate system. 

The Xe axis is coincident with the reference 
ellipsoid normal, positive upward. The Ze axis 
is parallel to the earth-fixed aiming azimuth 
and is positive downrange . The Ye axis com- 
pletes a right handed system. (PASCS 10) 

Earth Fixed Cross Range Ye component of PASCS 10 position vector. 

Earth Fixed Flight Path Angle Angle between the earth fixed velocity vector 

and the earth fixed geocentric position vector 
(PASCS 11), measured positive downrange from 
the position vector. 

Earth Fixed Velocity Velocity vector/components in PASCS 10. 

Earth Fixed Velocity Magnitude 

Eccentricity Eccentricity of the osculating conic . 

Flight Azimuth Angle defining orientation of the space fixed 

coordinate system downrange axis, Zs, at 
Guidance Reference Release, measured positive 
east of north in plane normal to the space 
fixed Xs axis. 

Geocentric Declination Angle between the geocentric radius vector and 

the true equatorial plane, measured positive 
north of the equator. 

Geodetic Latitude Angle between the reference ellipsoid normal 

through the point of interest and the true 
equatorial plane, measured positive north of 
the equator. 

Ground Range Surface distance from launch site to the sub- 

; . vehicle point, positive east (0° - 180°). 

t Inclination Angle between the instantaneous flight plane 

and the equatorial plane . 

i Inertial Range Angle Angle between the instantaneous space fixed 

position vector and the space fixed position 
vector at Guidance Reference Release. 
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DEFINITIONS AND SYMBOLS (CONT'D) 


Longitude 


Longitudinal Acceleration 

Mach Number 
Mass 

Navigation Coordinate System 
Normal Force 


Perigee Altitude 
Period 

Pitch, Yaw, Roll (inertial) 

Radius : 

Range 

Relative Vehicle Attitude 


Angle between the Greenwich meridian plane 
and the projection of the geocentric posi- 
tion vector in the equatorial plane, measured 
positive east of Greenwich. 

That part of the total measurable acceleration 
directed along the longitudinal axis of the 
vehicle . 

(Relative Velocity) 7 (Local Speed of Sound) 
Mass of the vehicle. 

This system is identical to PASCS 13 with ideal 
navigation . 

Component of the resultant aerodynamic force 
normal to the vehicle X axis, and in the X-Z 
plane (PASCS 8a), measured positive toward 
Position 1. 

Perigee height of the osculating conic above 
the reference ellipsoid, referenced to the 
equatorial radius, 6378166 meters . 

Period of the osculating conic • 


Eulerian angles of vehicle attitude measured 
with respect to the space fixed coordinate 
system. Vehicle attitude is defined by the 
ordered rotation of pitch, yaw, and roll, 
respectively. (See illustration) 



Surface distance from launch site to the sub- 
vehicle point, positive east (0° - 180°). 


Pitch, yaw and roll angles of the vehicle in 
an earth relative system. The roll axis is 
the projection of the velocity vector in the 
local horizontal plane; the yaw axis is in the 
local vertical plane, positive toward the 
center of the earth; the pitch axis completes 
a right handed system. Vehicle attitude is 1 
defined by ordered rotation-pitch, yaw and 
roll, respectively . 
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DEFINITIONS AND SYMBOLS (CONT'D) 


Relative Velocity 
Semi -Major Axis 

Space Fixed Position 


Space Fixed Cross Range 
Space Fixed Flight Path Angle 

Space Fixed Velocity 

Space Fixed Velocity Magnitude 

Time 


Thrust 


True Anomaly 


Velocity Vector Azimuth 


Velocity relative to the atmosphere (includes 
wind velocity) . 

Length of the chord in the orbit plane 
connecting the apogee and the perigee of the 
osculating conic . 

Position vector/components in a spaced fixed, 
earth centered, plumbline coordinate system 
defined at Guidance Reference Release. The 
Xs axis is parallel to the reference ellip- 
soid normal which passes through the launch 
site. The Zs axis is parallel to, and posi- 
tive in the same direction as, the earth-fixed 
firing azimuth. The Ys axis completes the 
right handed system. This is Project Apollo 
Standard Coordinate System 13. (PASCS 13.) 

Ys component of PASCS 13 position vector. 

Angle between the space fixed velocity vector 
and the radius vector (PASCS 13), measured 
positive downrange from radius vector. 

Velocity vector/components in PASCS 13 . 

2“ I 2 


/ 


Xs 


+ 


Ys 


-h 


Zs‘ 


Instantaneous flight time referenced to first 
motion. 

Total effective thrust magnitude. 


FTX 


+ 


FTY 


FTZ 


Angular displacement of the vehicle C.G. from 
the perigee, measured in a counter-clockwise 
direction. 

The angle between the velocity vector pro- 
jection on the earth's surface and true north. 


Weight 


Weight of vehicle in pounds 


DEFINITIONS AND SYMBOLS (CONT'D) 


X4 Coordinate System Vehicle c.g. displacement components in a 

space fixed, right handed, target coordinate 
system with its origin at the center of the 
earth. The X4 axis passes through the 
descending node of the orbit plane . The Z4 
axis lies in the desired orbit plane 90° 
downrange from the X4 axis . The Y4 axis 
completes a right handed system and is perpen 
dicular to the orbit plane. 



MISSION DESCRIPTION 


The Apollo Soyuz Test Project (ASTP) results from a joint US/USSR 
Agreement made May 24, 1972, for cooperation in the peaceful ex- 
ploration and utilization of space. The ASTP involves the rendez- 
vous and docking of an Apollo type spacecraft with a Soyuz type 
spacecraft while in earth orbit. Its primary objective is to test 
the technical requirements and the solutions for a compatible ren- 
dezvous and docking system for future manned spacecraft. This will 
lend experience in conducting joint flights by US and USSR space- 
craft, including, in case of necessity, rendering aid in emergency 
situations. 

The nominal mission sequence begins with the launch of the Soyuz 
spacecraft (2 cosmonauts) into a 125 NM circular orbit with an in- 
clination of 51.6° to the equator. The Apollo spacecraft (3 astro- 
nauts) follows about 7.5 hours later into a low earth orbit, 

81 x 90 NM, at an inclination of 51.6°. 

After orbit insertion, the Apollo spacecraft will separate, turn 
around to extract the docking module from the SLA, and begin a 
series of maneuvers to rendezvous and dock with the Soyuz. Docked 
duration for the nominal mission is planned for approximately two 
days. During this time the astronauts and cosmonauts will perform 
joint activities, including exchange of crewmen to both spacecraft. 

After final separation, the two spacecraft will continue in orbit 
for approximately one to two more days to conduct various other 
experiments* The planned mission duration for the Apollo spacecraft 
is 5 days plus 3 hours; for the Soyuz, 4 days plus 2.5 hours. The 
prime recovery area for Apollo is in the Pacific near Hawaii; for 
the Soyuz, Kazaphstan. 


TRAJECTORY DESCRIPTION 


Three trajectory simulations are documented in this report: a typical 

launch window opening, a typical planar case, and a typical launch 
window closing case. The distinguishing characteristics and the tar- 
get conditions are tabulated below. 


Trajectory 


Launch 

Azimuth 

(deg) 

Target 

Node 

(deg) 

Inclination 
(deg) . 

Orbit 

(NM) 

Typical Launch 
Opening 

Window 

50.690 

158.115 

51.575 

81 x 91 

Typical Planar 

Case 

42.900 

156.015 

51.575 

81 x 100 

Typical Launch 
Closing 

Window 

36 . 144 

154.188 

51.575 

81 x 90 


Subsequent to the generation of these trajectories, the decision was 
made to target the vehicle for an 81 x 90 nautical mile orbit for all 
launch opportunities. This would increase the performance margins on 
the opening and planar cases by approximately 10 and 100 pounds, 
respectively. 

These trajectories were simulated using the 209 mass and propulsion 
data which were generated for a winter launch. Since ASTP is sched- 
uled for a summer launch, the performance will be slightly higher 
than is shown in this report. 

Figures 1A, 1C, and IE depict the contrast in the Inertial yaw atti- 
tude and yaw attitude command for the typical launch window opening, 
typical planar case, and typical launch window closing, respectively. 
Figures 2C through 16C are shown for the planar case only, but are 
representative for the opening and closing cases. 
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TABLE 1A 


APOLLO SOYUZ TEST PROJECT 
S-IB STAGE END CONDITIONS OF FLIGHT 
TYPICAL LAUNCH WINDOW OPENING 


Flight Time: OECO + 1.379 seconds 

143. 00 

(sec) 

Radius: 

6432203. 

(m) 

Altitude: 

59035. 

(m) 

Space Fixed Velocity: 

2339. 38 

(m/s) 

Space Fixed Path Angle: 

66. 360 

(deg) 

Space Fixed Flight Azimuth: 

57. 939 

(deg) 

Earth Fixed Flight Azimuth: 

51. Oil 

(deg) 

Geocentric Declination: 

28.849 

(deg) 

Geodetic Latitude: 

29.012 

(deg) 

Longitude: (Po s . East) 

-80.081 

(deg) 


SPACE FIXED POSITION AND VELOCITY COMPONENTS 

Xs 


6431054. 

(m) 

Ys 

. = 

55619. 

(m) 

Zs 

. ' = ' " 

108097. 

(m) 

Xs 


899.97 ■ 

(m / s) 

Ys 


256. 78 

(m / s) 

Zs 

= 

2144.02 

(m / s) 


VEHICLE ATTITUDE AND ATTITUDE RATE 


Pitch Attitude Angle: 

-63. 758 

(deg) 

Yaw Attitude Angle: 

-0.065 

(deg) 

Roll Attitude Angle: 

0.005 

(deg) 

Pitch Rate: 

-0.010 

(deg/ s) 

Yaw .Rate' ''VV. 

■ 0.015 

(deg/s) 

Roll Rate: 

0.004 

(deg/ s) 



TABLE 2 A 


APOLLO SOYUZ TEST PROJECT 
S-IYB STAGE END CONDITIONS OF FLIGHT 
TYPICAL LAUNCH WINDOW OPENING 


Flight Time: Guidance Cutoff Signal 

591.11 

(sec ) 

Radius: 


6528187. 

(m) 

Altitude: 


158413. 

(m) 

Space Fixed Velocity: 


7812. 37 

(m/s) 

Space Fixed Flight Path Angle: 


90. 009 

(deg) 

Space Fixed Flight Azimuth: 


52. 810 

(deg) 

Earth Fixed Flight Azimuth: 


51.099 

(deg) 

Geocentric Declination: 


38. 720 

(deg) 

Geodetic Latitude: 


38. 908 

(deg) 

Longitude: (Pos. East) 


-65. 553 

(deg) 

Inclination: 


51.571 

(deg) 

Descending Node Argument: 


158. 103 

(deg) 

Inertial Range Angle: 


17. 845 

(deg) 

Mass: 


30589. 

(kg) 

SPACE FIXED POSITION AND VELOCITY COMPONENTS 


Xs = 

62176. 59 

(m) 


Ys = 

2548. 

(m) 


Zs a 

1989456. 

(m) 


Xs = 

-2359. 94 

(m / s ) 


Ys = 

-1052. 02 

(m/ s) 


: Zs > V/v. 

7372. 72 

(m/s) 


VEHICLE ATTITUDE ANGLES 


Pitch Attitude Angle = 


-99. 637 

(deg) 

Yaw Attitude Angle = 


-17.247 

(deg) 

Roll Attitude Angle = 


-0.712 

(deg) 

OSCULATING CONIC PARAMETERS 


^Perigee Altitude = 


144. 18 

(km) 

*Apogee Altitude a 


150. 36 

(km) 

Eccentricity = 


. 00047 x 


Semi-Major Axis = 


6525. 44 

(km) 

True Anomaly = 


200. 333 

(deg) 

Period = 


87.43 

(min) 


❖ Referenced to Equatorial Radius (6378. 16 km) 
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TABLE 2A (CONTINUED) 


APOLLO SOYUZ TEST PROJECT 
S-IVB STAGE END CONDITIONS OF FLIGHT 
TYPICAL LAUNCH WINDOW OPENING 


Flight Time: Orbit Insertion 

601. 11 

(sec) 

Radius: 

6528184. 

(m) 

Altitude: 

158562. 

(m) 

Space Fixed Velocity: 

7819.66 

(m/ s) 

Space Fixed Flight Path Angle: 

90. 001 

(deg) 

Space Fixed Flight Azimuth: 

53. 244 

(deg) 

Earth Fixed Flight Azimuth: 

51. 562 

(deg) 

Geocentric Declination: 

39. 133 

(deg) 

Geodetic Latitude: 

39. 321 

(deg) 

Longitude: (Pos, East) 

-64.890 

(deg) 

Inclination: 

51. 576 

(deg) 

Descending Node Argument: 

158.117 

(deg) 

Inertial Range Angle: 

18. 526 

(deg) 

Mass: 

30514. 

(kg) 

SPACE FIXED POSITION AND VELOCITY COMPONENTS 


Xs = 6193603. 

(m) 


Ys = -7994. 

(m) 


Zs = 2063107. 

(m) 


Xs = -2450.02 

(m/ s) 


Ys = -1054.14 

(m/s) 


Zs = 7350.73 

(m/s) 


VEHICLE ATTITUDE ANGLES 


Pitch Attitude Angle = 

-99.635 

(deg) 

Yaw Attitude Angle = 

-17. 257 

(deg) 

Roll Attitude Angle = 

-0.764 

(deg) 

OSCULATING CONIC PARAMETERS 


^Perigee Altitude » 

149. 96 

(km) 

* Apogee Altitude ■';/ 

169. 01 

(km) 

• . Eccentricity = 

. 00145 


Semi-Major Axis ■ = - 

6537.63 

(km) 

: ■ True Anomaly -,:■■■ 

359. 73 

(deg) 

Period 

I";-: 

(min) 


* Referenced to Equatorial Radius (6378. 16 km) 
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TABLE 3A 


APOLLO SOYUZ TEST PROJECT 
SEQUENCE OF EVENTS 
TYPICAL LAUNCH WINDOW OPENING 


FLIGHT TIME 

PROGRAM TIME 


(SEC) 

(SEC) 


-17.20 


Guidance Reference Release (GRR) 

0.00 

— 

First Motion 

0.20 

(0.00) 

Lift-off Signal; Initiate Time Base One 

59.77 

JL 

Mach One 

74.40 

— 

Maximum Dynamic Pressure 

132.00 

(131.80) 

Tilt Arrest 

135.62 

(0.00)2 

Level Sensor Activation; Initiate Time 
Base Two 

138.62 

( 3 . 00)2 

Inboard Engine Cutoff (IECO) 

141.62 

(0.00)3 

Outboard Engine Cutoff (OECO); Initiate 
Time Base Three 

142.72 

(1.10)o 

Ignite Ullage Rockets 

142.92 

(1.30)f 

Separation Signal 

143 . 00 

J 

S-IB/S-IVB Physical Separation 

144.32 

( 2 . 70)3 

S-IVB J-2 Engine Start Command 

147.72 

90 Percent J-2 Thrust Level 

150.72 


Termination of Ullage Burn 

154.92 

(13.30)_ 

Jettison Ullage Rockets 

166.14 

3 

Dynamic Pressure = 1 PSF 

*166 .62 

' --- 

LES Jettison 

*171.75 

(30.00) 

IGM Initiation 

469.72 

(328.10)^ 

EMR Shift Command 

591.11 

3 

Guidance Cutoff Signal (GCS) 

591.31 

0 

0 

• 

O 

V-/ 

Inertial Attitude Freeze, Initiate 
Time Base Four 

601.11 


Orbit Insertion (01) 


* 

LES Jettison was simulated at TB 3 + 25 sec, IGM Initiation 5 sec 
later. In future documents, these values will be 5 sec later to 
account for dispersions in time at which dynamic pressure reaches 
1 PSF. The same note applies to tables 3B, 3C, 3D, 3E and 3F. 


'ABLt 4 A 

APOLLO sOS.^2 TLST PRuJtCT 
TYPICAL L AONCh hInDG* OPtmlf.G 
s-ib sTAbt flight data 



FLIGHT 

Tlllt 

i sec i 

MASS 
1 KG ) 

ThRUS T 
(TOTAL) 
IN) 

DRAG 

(N) 

longitudinal 

ALCtLLHATION 

<<1/5tc2l 

dynamic 

PklsSURL 
l n / M 2 1 

A . H . 1 • 

(K6-M/M2-KAD) 

MACH 

NO* 

PITCH ANGLE 
OF ATTACK 
(DEG) 

1) 

:■ -17.20 

594674. 

0. 

o. 

• LOU 

0 • 

0* 

• 00 

N/A 

2) 

•cc ■ ■ 

688243* 

7132169. 

262. 

12*145 

1 • 

0* 

• ou 

N/A 

1 0 * v 0 

6698)4. 

7344526. 

1 1424. 

13.120 

510* 

2383* 

*09 

-1.764 


20.00 

63 1215. 

7 4 5 7 5u8 « 

44 v 16. 

13.976 

2498. 

49 1 A 1 • 

*20 

-1.383 


30 * w U 

502471. 

756)067. 

94518. 

14.878 

6569. 

314724. 

• 33 

-.535 


40. 00 

4 7369 1 . 

7 6 8 1 , 4 4 7 . 

153860. 

15.907 

1 2d7S . 

1220305* 

• 51 

.074 


5 5 • • 0 

444882. 

7821160* 

23B92S. 

1 7 . o59 

2 U / 6 0 . 

3497888* 

*73 

.246 

3) 

ssw/ 

416743. 

7945692. 

655866 . 

1 7 . 51)6 

28144. 

8072623* 

1*00 

• 137 


60 * 00 

416074. 

7948216. 

666568. 

17.514 

20277. 

82q? 2*3. , 
l 5»462®8 ♦ 

1 *ui 

* 133 


70.00 

387126. 

6(j8219o. 

055174* 

19.196 

32415. 

1.36 

-.073 

4) 

7 4.40 

374364. 

8134384. 

£>70163. 

20-214 

32902 * 

19*78014* 

1 • 56 

-.183 


ao.cc 

358161. 

8 187651 . 

479204 . 

21.524 

31962. 

25596387 « 

1.85 

-.00® 


. 90. oO 

329300. 

824474 J. 

314470. 

24.082 

24278. 

369 1 1 1 63 * 

2.40 

-.217 


100*00 

3<ju^>6u< 

6261614* 

173280- 

24.911 

15237 • 

46®S87S0* 

2.94 

-.520 


1 I £)• to 

2 7.| 8 66 • 

6299365. 

87356. 

3w • u22 

0520* 

54296917* 

3.55 

-1*346 


120*00 

243314* 

. 82 J S 1)96 . 

24469. 

33*666 

4353* 

59262350* 

4.22 

-2.154 


130*00 

214642. 

6161650* 

-4742. 

36 . 0 u 8 

2143. 

*2329862* 

5 • 0 1 

-3.103 

5) 

132*00 

2 n 9 2 3 9 • 

5147196. 

— 77 oo * 

38.979 

1062* 

62782598* 

5.20 

-3.285 

6) 

135.62 

1 4 9liu2 • 

6116484. 

-139J8. 

4 w * 6 5 6 

1 46u» 

*3499i78. 

5.64 

-2.564 

7) 

J 33.62 

1 9 i,S 6 6 • 

81,76695. 

-21481. 

42*507 

1176. 

*4016431 • 

6.Q4 

■.1.677 

1 40*0j 

188213. 

412825U. 

-21 185. 

2 2 • 0 4 7 

1 u35 • 

64214684* 

b. 1 7 

-1.337 

8) 

141.&2 

165432. 

3572513. 

“ 22008 . 

1 9 ♦ 385 

086 . 

*4479266* 

6*32 

-.848 

9) 

1 42.72 

18479V. 

247075. 

-20342* 

1 *447 

762. 

64*28687 • 

6.36 

-.576 

10) 

142.92 

164684* 

25bo64 . 

-19927* 

1 • 492 

764. 

64*49q96* 

6.36 

-.532 

ID 

1) 

2) 

3) 

4) 

5) 

6) 

7) 

8) 
9) 

10) 

11) 

143*00 184671 . 242646. 

Guidance Reference Release 
First Motion 
Mach One 

Maximum Dynamic Pressure 
Tilt Arrest 

LSA, Initiate Time Base TWo 
IECO 

OECO, Initiate Time Base Three 
Ignite Ullage Rockets 
Separation Signal 
S-IB/S-IVB Physical Separation 

-19767. 

1 *422 

757. 

64*56622* 

6.36 

- » 5 1 7 


I nolt 5A 


flight 


■- SPmCE fixed 

apollu 

TYPICAL 

5-18 

S0YU2 TEST PROJtC I 
LAUNCH kINDov. OPENING 
STAuE fvlGlU UAIA 

— - SPACE FIAEo PUSIUON AhD 

VELOCITT .ECTOR 

COMPONENTS 

• • 

II Hi 

RADIUS 

VELOCITY 

pith angle 

A 


r 

1 

Da 

OY 

uz 

(Sill 

(Ml 

(H/5) 

(DEG) 

(11) 


(i) 

<M) 

(H75) 

|M75) 

(H/5) 

-1 7**c 

6373379, 

lyfl.57 

9 u * U 0 0 

6373353* 


139^2. 


• DU 

258.83 

31*. 12 

*00 

6373379. 

4 V 8.57 

90 .000 

6373399. 


18352* 

-5911. 

-.15 

258.64 

316*28 

lit •bit 

6373520. 

1b9.52 

85.853 

6375985. 


20938 . 

-2761 • 

28.91 

258.43 

31606 

2C*00 

6373996. 

116.51 

50.739 

6373952. 


23521 * 

393 • 

66 . 06 

256.28 

320*05 

30 • CL 

6371887. 

136.77 

75.062 

6379855* 


26 lo3» 

3655. 

111.31 

258 , 1 9 

331*23 

H*tC 

6376275. 

173.57 

69.119 

6376206* 


26667. 

7 1 1 9 . 

161.68 

258.66 

360*76 

50*00 

6378238 . 

530*58 

61.558 

6376152* 


31283. 

10922* 

225.75 

280*28 

102*83 

59*77 

638b7 80 * 

6,01.61 

61.081 

6380672* 


33632. 

15131 * 

289.66 

261.43 

161*71 

fcC'Cc 

6380847. 

6 1,6 » 52 

6 1 .026 

638 u 739. 


33892* 

15238. 

291.32 

261.46 

163. 30 

7 O'* bC. 

o3B41c9. 

7 0 1 • 1 D 

59.120 

6385973. 


365 1 5 . 

2o25l)» 

35o .61 

263.27 

543*20 

74*40 

6385761. 

751.73 

56.578 

63856)3* 


37676. 

22737. 

386.27 

263.6b 

587.13 

6C*00 

6368077. 

021.60 

58.155 

638/9i>3. 


39159* 

26196. 

130.79 

264.45 

651.19 

9C*00 

6392631 . 

979.90 

56.217 

639i6u6 . 


11796. 

33393. 

510.27 

263.64 

7»3*»3 

i Lu • U L 

6J961L1. 

1 1 7 o * I 6 

59.200 

639ol 1 1 . 


41927. 

422lo* 

590.55 

262.69 

975*21 

I ib«ub 

6101828 . 

1 3 9 6 . o | 

68*682 

6931434. 


l7o5l • 

53025* 

673.92 

261.96 

1191*16 

1 2 C • L L 

61J2121. 

1660*83 

62*236 

6411569. 


19666* 

66236 . 

756 . 67 

260.95 

1155*21 

13C*Lt 

612 U 3L2* 

1 v 7 o . 2 1 

6 1 . u6 2 

6419562. 


52267. 

62294. 

637.14 

259,24 

1761.57 

132*c0 

6422043. 

2w3d . oS 

61.910 

6421282. 


52765. 

65892* 

052.79 

£ 58 ,62 

1832*87 

1 3S • 62 

6125289. 

2i66*53 

65.113 

6424395. 


53722* 

92769 • 

681.36 

258.01 

1962*26 

138.62 

6128069. 

2 < 7 6 • 5 0 

65.595 

6427378. 


51195. 

96624* 

907.51 

257.31 

2071*07 

i *i0* Ji 

6129368. 

2Jw9.9 0 

65.825 

6126329. 


59619. 

1 O 1 7 0 1 * 

91o.36 

257 .J7 

2106*76 

191*62 

613u9,j6 . 

2337.65 

66*130 

6l298 u 9. 


55266 . 

105151 . 

9 1 0 • u 9 

256.80 

2137*84 

112*72 

613(915. 

2 3 1 0 * u 3 

66.336 

6 l3u8 56 . 


35519 • 

1 U7 -jO 7 . 

902.44 

256.60 

2113*69 

192.92 

6132133. 

2339.56 

66.315 

613«9 67 . 


55600 * 

107936. 

90u*65 

256.76 

2143*93 

113*00 

6132203. 

2339. J8 

66.363 

6l31y54* 


556)9* 

1 u6 J97 . 

699.97 

256.76 

2144*02 




t ■ p* 


fAdl-t. 6A 

APOlLO SUfo2 TtST PRUJtCT 
TYPICaL LmUhCH MiBPUA OPENIno 
S-ia STAut FLIGHT JATA 


PLIGHT 


s- A N T rl FIXED 



EArtTH FIXtO 

TIME 

POSITION 

VELOCITY 

path angle 

X 

Y 

■ < S6CI 

.. (MI 

CH/SJ 

( LEG I 

(<1l 

( n > 

-1 7.2J 

9j. 

*wU 

N/A 

Vii • 

Uf 

• Ofe 

VO. 

• uU 

N/A 

9o. 

-u • 

I0*uw 

231 . 

2 v • 6 2 

• 40o 

231 • 

-1 . 

2J.OO 

/„7. 

67.13 

3*w63 

/ %j i • 

-3. 

• uU 

l 6u 2 ■ 

l I 3. 9b 

H • 66 1 

ivy v . 

"6» 

Ij'tiu 

3u 1 3 • 

l7l .91 

14.759 

2 Y 0 7 . 

- 0 . 

$tj • wo 

bast . 

243.23 

23*575 

4 Y j2 • 

2 . 

59*/ 7 

77V i . 

32^.02 

26 • 2tJ 1 

7494* 

23. 

r»U*iiu 

; a 6 s . 

327.03 

26 *333 

7uo2» 

24. 

/ J* Oo 

1 l5J/« 

4 2 4 » 2 o 

31*976 

1 w62* • 

59 . 

74»4 U 

13472- 

4/4.89 

34.336 

12462. 

8.1 * 

80*03 

1 <>26 0 • 

547.20 

37*346 

14796. 

Ill* 

'/OtUw 

223 u b • 

7 kt • 2 I 

42.516 

1 V 5 fa 2 . 

167. 

i ‘J ii 1 1>U 

2996b . 

d 6 o * i o 

47*456 

26.24. 

215. 

1 1 o • u 0 

39506. 

life/ • b i 

51*748 

3 1 b3 6 * 

2ou • 

1 2U • wo 

5 1 527 • 

i j6 7 . 8 w 

bS • 556 

3 6 u jj b • 

3ob . 

t 3o • ww 

fc t> i w ^ • 

16/2.94 

50.994 

4 6 Y 2 b « 

348 . 

132*00 

6 9 51 3 * 

i 739.95 

39*644 

48055 * 

3b6 • 

135*62 

7 5 B 45 » 

l 067 -o I 

0 0 • 7 6 B 

516^9. 

37 1 0 

136*62 

81436. 

1 V7d , w2 

6 l*b7V 

b *? Ofe £ • 

3 b*, • 

IRC* wo 

ti 4w Vfa • 

2uw<i .36 

6 1 * 9u7 

55 a 8 2 . 

368. 

l41 *o2 

L72bti. 

2o3b .9b 

62*278 

57347. 

3Y4 • 

t 4 2 • V 2 

64465. 

2^37 ,7b 

62*519 

58416. 

398. 

1 42* V 2 

BV B o I • 

: * / • i 7 

62*563 

5 fc O w 3 • 

399. 

1 43 *oO 

VwcLV. 

i 6 • . V & 

62*579 

58 0 7 2 » 

*4 fe 4 ; • 



. 4 


POSITION anO V EwOC 1 T Y VECTOR COMPONENTS 


i 

Da 

0 1 

til 

tin 

di/SJ 

iM/SI 

in/si 

u . 

• UU 

- • yi3 

-.00 

3 • 

• u u 

»uu 

-.00 

”U« 

29 • o2 

-.14 

-.us 

9. 

6 7.<j4 

*•27 

3.44 

103 • 

112.62 

-*3/ 

17.34 

3 ‘7 6 . 

166.32 

. 26 

43.51 

1025. 

22 7 .65 

1*61 

85.10 

2127. 

292.54 

2*7 1 

143.41 

2 1 6 1 . 

294. j2 

2*73 

144.98 

3 9 d t • 

3 6 0 • u 9 

4*52 

224*20 

5 c6 / . 

3 9 2 . 1 6 

5*12 

2*7.78 

6 / 1j. 

435. 30 

S • 7 6 

331**6 

10 7 3 2 • 

510*16 

5*13 

4/3*12 

1 6 3 3 6 * 

b9d . 66 

4*5/ 

*53 * 35 

2 3 9 2 6 . 

683.98 

4.48 

671*05 

3 3699 . 

>69.60 

4*45 

1130*75 

4 6 7 wS » 

053.8/ 

4* 16 

1438.62 

4 9 6 5 ij • 

d 7 u * 3 6 

4 * 08 

150**61 

55344* 

9 OU . b 7 

3* 9b 

1*35.44 

60417. 

920.14 

3*86 

l 74*. 75 

62645. 

931 .53 

3*66 

1779.28 

6 57 62. 

931.01 

3*94 

1810.19 

6/ 7b8. 

924.44 

4 * u 1 

1615.99 

66121* 

922.69 

4*u2 

161* .23 

6 8 2 6 7 . 

922.03 

4 • 02 

1816.31 




1 ftuLt 7 A 

a^ollo so^ua test project 

TYPICAL LAUhCH *1NDU„ OPtNli.u 
S-l8 ST A «£ F L 1 (j H r 0 A T A 


FLIGHT 

ALT 1 Hi DC 

h A to ij £ 

RfcLATlVt 

VELOCITY VECTOR AZIMUTH 

T T ht 



ytuUtl T Y 

SPACE F j Ati) 

earth FIXt 

(StC 1 

t Kn l 

(<•> * 

(M/SI 

1 D E 6 i 

(GcGj 

-l7.2S 

• GOL 

•luifi 

. tiG 

9y .060 

N/A 

• vti 

. Ii9u 

• u JU 

• 1.19 

9 u * o w L 

N/A 

1 G • U 5 

>23l 

■.« i* 1 ■ 

29.65 

89.978 

39.397 

20 • uti 

.7 07 

• u 1 i 

67.11 

09.691 

99 . t,65 

3U*wU 

l .39 9 

• io7 

113.37 

33,927 

98.691 

9 Cf • 3 J 

2. 9 8 7 

' ■ : »9 W 12 

»7y,99 

6 6, 9 w 2 

30.359 

SiMgu 

9.952 

1 • o 33 

239.99 

o3«8u9 

31.938 

59.7? 

7.-195 

2 . 1 38 

313. 3u 

a j , 2 a 3 

31.321 

6 C • 0 w 

7.563 

2.172 

3 23 * 2 j 

° J . 1 6 1 

31*521 

70 • (,*. 

1 y . 623 

3.999 

9 1 j . ? 9 

76. 6y9 

3 1 5 638 

7 ** • H a 

12.985 

b.jio 

939, 1 U 

79 • 9j3 

31*620 

8 G . 0 J- 

1 9 • a Uu 

o • 7 j 1 

331.86 

72.ba7 

31.595 

9'JnjJ 

1 V * 562 

1 u • 733 

699.83 

o 9 . 1 3 9 

31.215 

1 L-O* Ju 

23. 193 

1 6 • 3 1 7 

879,19 

o3 • 6 93 

3 1 * o 3 7 

1 1 d« dJ 

5 1 . VS 2: 

2 J * b 6 9 

1 o 3 y . 6 6 

8 1 » 2 35 

3 0 • 9 / 7 

12U«Jy 

jo.aVb 

33.763 

1 J 9 J . w2 

« 1 • V 6 7 

30*938 

1 JO* JU 

9 7 » u 9 6 

9o.1i/ 

1 6 Si. • u 9 

o9 . 33 U 

30*938 

1 32. jj 

98 • U92 

99*360 

l 7 i 9 . 2 9 

3 V • y 9 6 

30*960 

1 3 5 « « 2 

52 .(,95 

59.989 

lbi/,39 

36 . 53y 

30*969 

1 39*62 

31.587 


1 936.38 

3 6. 1 3 6 

30.97B 

1 4'j.ja 

36 » i 9 J 

6 2 • 3 V 6 

1 VsS ,2b 

3 3 » 0 36 

30 *96 6 

J 91 • »2 

37.739 

63.2/3 

2 U 1 6 .1 8 

37.99/ 

30*999 

1 <4 2 • 7 2 

38.776 

67.299 

2618,09 

37 .93e 

3 1 * ou9 

192.92 

58.969 

67 . 6 ci 5 

2017. 36 

37.959 

3 1 . y l 1 

1 9 3 • Gii 

59.^33 

(.7.7 37 

2o 1 7 . in, 

3 7 « 9 j9 

31>oi 1 



LONG ] Tout 

GfcGCtlv TR 1 C 

OtOucT 1 C 


P03, EAST) 

OECLIfVAT 1 Ool 

lat i ruut 


I0c6) 

1 OtO ) 

(DtO) 

i 

” 8 U .62 1 

28*966 

28.627 


•du«671 

26.966 

28. 627 

S' 

“80.621 

26 .966 

2 8 . 6 2 / 

l- 

“ o j , 62 1 

26.966 

28.627 

j. 

“6 0 • 6 2 0 

<0.966 

28.628 

i 

“ 6 0 . 6 1 0 

28 ,968 

28 . o30 

i 

— 8y , 6 1 3 

28.972 

28,633 


“ 8 u . 6 o 9 

2 6 e 1 7 8 

28 . 639 


“8o .6,1 

28.978 

28.690 


“8^,589 

<8.988 

28.650 

u 

“ 6 o . 5 8 g 

20.999 

28 • 656 


* 8 o • 3 6 7 

< 8 . 3 u 9 

28.665 


“6y . 535 

<6 . 326 

28.088 


-80*991 

28.358 

28 • / 1 9 


— 8|j . 93 1 

< 0 . 6 o 0 

28.762 


“ otl • 33 2 

2o .656 

28.619 


~6d»2S 1 

2« • 728 

28.691 


-8u«228 

28.795 

28. V07 


— 6y * 16 3 

28 . 7/6 

28.939 


“80.193 

<8.605 

28.968 


-OJ. 129 

26.818 

28.981 

if- 

“ 60 * lol 

26 . b35 

28.998 


“ 6 0*065 

28.696 

2 ? *009 


- 80.082 

< 0.698 

29.011 


— 8 0 • 0 6 1 

26.699 

29.012 



table sa 

APOLLO SUYUZ TEST PROJECT 
TYPICAL LAUNCH niNDO* OPENlNb 

s-ie stage flight data 


flight 

Vi H 1 CLE 

ATTITUDE 

angle 

VEHICLE 

ATTITUDE 

HATE 

vehicle 

attitude 

ERROR 

TiHE 

pitch 

YAh 

Roll 

PITCH 

» A* 

ROLL 

PITCH 

Y A6 

ROLL 

< SEC 1 

(DEG) 

(DEG) 

(OEGJ 

(DEG/S) 

< DEG/S j 

(DEG/S) 

(DEG) 

idegi 

IDES) 

-17.20 

.00 0 

.000 

-39.310 

-.003 

• 002 

• 002 

.000 

.000 

,000 

• CO 

-.<>99 

.090 

-39.276 

-.003 

. U(j2 

• 002 

-.099 

• 090 

,039 

ic«ou 

• • G22 

-.CIO 

-39.31b 

— ■ bU 1 

• oul 

• 000 

-.Cl 1 

-.022 

,000 

20.00 

-3.512 

-.00** 

-30.792 

-.907 

-•uuo 

1 >009 

• 263 

* 161 

-,932 

3b. 00 

-7.733 

• 013 

-20*790 

-.991 

•0u5 

1 *000 

.391 

• 193 

-,930 

‘*0.00 

-12.365 

.021 

-10*791 

-.996 

- *006 

1 .COO 

.939 

,100 

-.931 

SO >00 

-17,77 b 

-.160 

-.757 

-.599 

-,029 

*926 

.955 

*•155 

- • 659 

59.77 

-23.227 

-.508 

-.003 

-.556 

-•012 

• Obi 

.397 

- • 506 

-•005 

6l .CO 

-23,35b 

-.511 

-.003 

-.555 

- *01 9 

• UU1 

.399 

-.511 

-,009 

7b • 00 

-29.062 

- • 65U 

• uos 

-.591 

-•093 

- * U 0 1 

.535 

-.650 

,002 

7** • ‘•0 

-31 .7 19 

-.671 

• 010 

-.601 

, 025 

•UL-1 

.619 

-.671 

• 006 

Sl.OU 

-35.323 

-.520 

•009 

-.676 

*U26 

-•U62 

• 671 

-.520 

,001 

Vl.OC 

-**2,59 5 

-.085 

• uC2 

-.77C 

*056 

• Uu3 

.661 

«.Q8S 

• 001 

100*00 

-*♦7,930 

-.012 

• C09 

-.501 

-«0o3 

• OCl 

.936 

-.012 

.009 

1 lu.00 

•-S2 . 8 1 9 

-.096 

• 017 

-.995 

•002 

* UQU 

.939 

-.096 

.017 

120.00 

•57.566 

-.066 

• 019 

-.969 

“•0 02 

. 00b 

• 999 

-*069 

*013 

1 3b • 00 

-62.39b 

-.169 

* 0 1 0 

-.969 

“ * Ou2 

-*UC.‘D 

. 905 

• •169 

• 009 

1 32 . 00 

-63.267 

-.169 

• u 0 9 

“• 97u 

-*002 

-.000 

• 925 

*•169 

*008 

1 3b • 62 

-63.6*9 

-. 1 72 

•007 

*056 

-•Oul 

- * 003 

-•107 

a. 1 72 

• 007 

136.62 

-63.792 

-.172 

♦ 005 

-.013 

•bCl 

*000 

“•079 

-•172 

*005 

1*10.00 

-63.769 

-.126 

» o09 

.01 5 

• 059 

-.Dfcl 

-•077 

-» 126 

*009 

l**l .62 

-63.7*2 

“.077 

*003 

• ul5 

•UC 9 

-•uci 

“»C5o 

• •077 

,0U3 

192.7 2 

-63 !» 7b 6 

-•04* 

*009 

-•005 

*0 1 2 

• 003 

-•093 

- * 069 

*009 

192.92 

-63.757 

- .056 

•009 

-.ObV 

• 01** 

• Ob** 

“•095 

- ,066 

*009 

1*13.00 

-63. 756 

-.065 

•005 

-.010 

• 01 5 

• 00*9 

-•096 

- « 065 

*005 



I A d L t- 9 A 


APOLLO SO Y 02 1‘EsT PROJECT 
TYPICAL LAUNCH »1 nD 0* OPENIN'* 
5-43 STAGE FulGlil UAFa 



FLIGHT 
T ihE 

MASS 

thrust 

( TOTAL} 

UK A* 

LONG 1 TUUlNAL 
ACCELEMA1 1UN 

dynamic 

PRESSURE 

CENTRAL 
range angle 

PITCH ATT. 
COM.-iANU 

PITCH ANGLE 
OF ATTACK 


< sEC 1 

(KG> 

( N 1 

<1*1 

(M/S2I 

( N/M2 ) 

< DEG 1 

(OoG) 

t OEG ) 

1) 

2 4 j . * * 

1 33ao*t . 

4 *0 7 * • 

3506. 

.2 6a 

7 56. 

1.126 

463,712 

-.51? 

2) 

lR-i.32 

1 33804. 

39565. 

2 8 32. 

.2 68 

64s . 

1.153 

-63.712 

-.286 

3) 

|47.72 

i 3 8 5 u 2 . 

6 j 4C 6 8 » 

1577. 

5.79a 

424, 

1.216 

-63.712 

- • 068 

4) 

150.72 

137848. 

6 6 6 8 5 6 * 

1394. 

6,279 

301 • 

1.27 2 

"63.7 1 2 

.939 

5) 

154.92 

1 3 6 8 3 C • 

1*19172. 

6 6 1. 

7.443 

1 8s. 

1.352 

•63 , 7 1 2 

2.342 

1 6* « C'O 

135533. 

U 19337. 

497. 

7.518 

i c i • 

l,45«j 

-03.71 2 

3.403 

6) 

166. 1 4 

131147* 

1*19793. 

256 . 

7.7 73 

48. 

1.5/1 

-63.712 

4.749 

7) 

166.62 

130641. 

1*19713. 

24 3 . 

7.6*4 

4a. 

1 .So* 

-63.712 

4.057 

1 7 * . * G 

123891. 

1 * £ 1 3 3 6 . 

16V. 

7.92* 

3u « 

1.647 

-63.712 

5.590 

8) 

171.75 

128461. 

1*26181 . 

13 9. 

7.987 

24. 

1.683 

-63.712 

5*958 

1 6 0 * Lb 

126432. 

1*23228. 

1 0*1. 

8 , q9 3 

b , 

1.651 

•56.31 1 

14.342 


1 9(; . C* 

123974. 

1*23366. 

32. 

6 .259 

2. 

2. Jto 

-57.261 

15.670 


2 C v • L d 

121518. 

1l23438. 

1 1 • 

6.422 

1 . 

2.27 5 

-58.336 

16.612 


2lt)*i«U 

1 |9 0 6S. 

1021221 • 

S . 

0.57 7 

u. 

2.495 

-59.220 

1 7.338 


2 2 (j. * * 

116614. 

1 *2*447. 

2 . 

«.75l 

u. 

2.722 

-60.243 

1 7 .dB8 


23l.CC 

114168. 

1*184*3. 

i • 

6.92* 

Li . 

2.954 

• 6 1 • 1 1)4 

16.570 


2 At . UU 

1 11721. 

1*17984. 

1 • 

9.112 

0 . 

3. 193 

— o 2 • 193 

19.002 


25*. Co 

109260. 

1*165 36 . 

u • 

5.3*2 

0 ■ 

3.439 

— 63 . 063 

19.514 


26t . CO 

106838. 

10 16512. 

■* • : 

5.514 

w* 

3,651 

-64*066 

19.087 


■ 2 7 C . * C 

1 04350. 

1.17894. 

u * 

9.751 

u • 

3.949 

-65.299 

19.901 


28 u»Co 

101944. 

1016571 . 

u • 

5 . 9 5 l 

W • 

4.215 

-66.272 

20.W1 


29*. *C ■ 

99494. 

1017727. 

U • 

10.229 

4f» 

4 . 4 E 9 

-o 7 . 3 7 5 

2(1 • 225 


3C r i» . uw 

97*46 • 

1*1 66 60. 

c • 

1 U . 4 7 0 

3 . 

4.77c* 

-68.440 

20.254 


3 i * • * C 

94602. 

1.17254. 

u • 

1 o • 75* 

w • 

5.J58 

-69.365 

20.387 


3 2 1 * w (j 

92159. 

1016515. 

0 • 

11.03C 

U • 

5.355 

470.439 

20.352 


33c VCu 

69716. 

1017336* 

6/ • 

11.339 

u • 

5.660 

-71.432 

20*348 


3**L.wO 

6 7 2 a 6 . 

1.18955. 

u • 

1 1 • 67o 

«-• 

5.974 

-72.729 

20.069 


3&l (iio 

648 i 7 . 

1 .1 7 470 . 

U • 

1 1 . 9 V o 

v • 

6.297 

-73.759 

19.623 


36*. ** 

82372. 

1.16661 . 

b • 

12.34a 

J • 

6 , 6A5 

-74.721 

19.687 


37c • Ob 

79927. 

1*15560. 

u. 

12.700 


6.971 

•75,764 

19.431 


38C.CC 

77477. 

1016962. 

w • 

13. 1 5 a 

a* 

7.322 

-76.9U 

1 9 .064 


3VC.CC 

75029. 

1 013965. 

li • 

13.514 

u • 

7.685 

-78.012 

13.617 


AOo.CC 

72567. 

1*13822. 

if • 

13.567 

U • 

6 , * b 8 

-78.960 

18.415 


MlO.CC 

70144. 

1.13540. 

id • 

14.449 

W» 

8,442 

-bO . 085 

18.012 

1) 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

42c .*0 6 7 7*2 • 1 cl 33C 1 * 

S-IB/S-IVB Physical Separation 
S-IVB Start Command 
J-2 90 Percent Thrust 
Termination of Ullage Burn 
Jettison Ullage Rockets 
Dynamic Pressure = 1 PSF 
LES Jettison 
IGH Initiation 

bm 

14.9©7 


8.8*6 

-6 1 .204 

1 7 ,565 











TABLE V A (Continued) 
APOLLO SOY 02 TtST PROJtCT 
TYPICAL LAUNCH WINDOW OPENING 
S-8B STALE FLlGhl OAT A 



PLIGHT 

HASS 

THRUST 

OR A & 

LONGITUDINAL 

DYNAMIC 

CENTRAL 

pitch att. 

PITCH ANGLE 

i. • :; 'J 


Time 


( TOTAL! 


ACCELER A 1 ION 

PRESSURE 

RANGE ANGLE 

command 

op attack 



(SEC ) 

(•CGI 

(NJ 

iHl 

( M/52 1 

(N/M2 ) 

(DEG) 

(OtGJ 

(DEG) 



83ti.au 

65259. 

1016529, 

o> 

15,57? 

w • 

9.286 

982.317 

17*086 



<4 8 0 • 0 0 

62809 . 

•1L17488. 

; U* . 

16.199 

a* 

9.667 

-83.527 

16.821 

. * • 


<4 So • CO 

6 0 3 6 '1 . 

1013580. 

b • 

16.791 

u« 

10*101 

-88.589 

15.868 



86O.L0 

57V2u* 

loi3339. 

Lt * 

17,895 

v/ • 

10.589 

—85.702 

15.311 

. • * 


4 T 0 • 0 0 

55522* 

1012726. 

0 • 

18.240 

v • 

1 1 .01 1 

-86 .836 

14.751 


9) 

87 0 .2S 

55866. 

912754. 

w • 

16, 85 o 

y • 

1 1 .023 

-86,868 

14,737 


880.LU 

53815. 

858999. 

u • 

1 6 , (j8 1 

y • 

1 1 .880 

867.979 

18.242 

V: 


8 9c, 00 

5 1 360* 

858864. 

w • 

16.722 

u • 

1 1 .9/0 

-89.013 

13.787 

v • . / •-*. •’ 


SOu.UO 

89306. 

8 S 8 7 3 2 . 

0 • 

17.816 

u • 

12. 8a 1 

-90.081 

13.276 

1 •' 


510*00 

87252. 

858559. 

a • - 

18.169 

(»• 

13, UL0 

-91.186 

12.678 

k : • ; 


520.00 

85199. 

858380. 

' i>“:f 

18.991 

Of 

13.538 

» 92 . 322 

1 1.972 

7; . • : 


S3u, Co 

83185. 

.8581 79 , 

o. 

19.890 

Uf 

18.004 

-93.891 

11.273 

; “ „ 


5*(0 • OO 

41 052. 

857962 . 

Uf 

20.879 

Of 

1 4 .65 1 

-98.701 

10.567 



S5o • GO 

39u32. 

061075. 

u • 

22.(j8i 

Of 

15.235 

-96.087 

9.798 

' " 


560*00 

36973. 

.858674 . 

L. 

23.224 

• Ot. 

15.658 

-97,233 

9,106 



570*00 

38919. 

858237 . 

u • 

24.57/ 

o f 

16.861 

-99.596 

7.885 

* V; ■. 


b&0 • uU 

32867. 

357623. 

u • 

26 • u9 j 

Of 

17.105 

-99.622 

7.886 

t . ; •* : • 


59u*00 

300] 6 . 

85671 4 . 

u. 

27 .Uuo 

w f 

17.771 

-99*899 

8.099 

?' I** !: •' * 

10) 

591.11 

30589. 

836568. 

. . W-# 

26 . UC 1 

Uf 

17.886 

-99.899 

8.183 


600*00 

305 1 7 . 

0. 

0 • 

"»'uUo 

u f 

18.851 

-99.899 

3 . 7 56 


11) 

601 * 1 1 

30518. 

a. 


"•Ifo xi 

Of 

18.526 

-99.635 

6.838 

. • 


9) EMR Shift 

10) Guidance Cutoff Signal 

11) Orbit Insertion 


' . jP ' - 

[.l: ■/. " 

^ ./,"P PP-;V ; i : 

- ; . • 
•'»•**(,' . • ■ ' • • " ' 



PPP'P? " 



• . . \ 



•Sti -“JSS2;i5X2- 



•7; tv ; tjzsszzx&s; 

pit??-: ' . pt 

r.i ■ ■ 

i. 

P 





IAoLC. lOA 





t '■ • , 

" ••• '••■ '. " ; • . ' . • 



apollO 

SO T u2 UST PfipJcCT 








TrPICAL 

L A U N C n <s 1 N D 0 H 0 P E 11 1 N 0 




t 




S-4& 

stauE flight 

UA 1 A 




f : 

r LIGHT 


SP*C£ FIXED 


5 P A C t 

FJalu KOb IT ION AND 

VELoCl TV .tCTuS 

coupon Er. rs 


r jhl 

Kaoius 

Vc-LuClTY 

PATH ANGLE 

A 

1 

L 

Ua 

09 

U 2 r 

» se c j 

til > 

.< rt / 3 1 

( LEG ) 

( 11 ) 

t.4) 

1 fl ) 

t il / 5 1 

t M/5 1 

1 M/S ) 

1 <* 3 • C, i. 

643221o* 

2 J 3 9 , 3 7 

66.361 

6 4 31 y6 1 . 

556 2 = • 

luB Ml. 

899 , 94 

256.78 

2144.02 

i H N • 32 

6433441 . 

2034*63 

66*62) 

6432241. 

55 V 60 • 

1 10943* 

087.36 

256.69 

2144.11 

1 47 . 72 

643654 1 * 

2 J 26 • 9 U 

67,239 

643=2^4 • 

5603 / . 

1 1 8236 . 

b56 .84 

2 S 6 • 6 1 

2148.13 \ 

1 So* 7 2 

6439209* 

2 j 34 • 20 

67.45! 

643/743* 

s 7 □ o 2 • 

1 2 4 7 j •! . 

6 36 • w 1 

256.91 

2164.16 [_ • 

15 4.9/ 

6442356. 

2349.6] 

68 *6^7 

6441198. 

5 8 a 8 1 • 

133849. 

309.49 

256.60 

2191.00 r ' ' • 

1 be * Lb 

6447137* 

2349*63 

69.198 

6s4b2<6. 

5 9 > 8 1 . 

1 4 5 o5 2 • 

77/. ol 

255.09 

2223.86 

1 6 6 • IS 

6452133* 

239b *7o 

70*55c 

6 4 4 9 8 c 5 * 

6 1 0 3b * 

158629. 

7 3 9 . 0 0 

255.04 

2264.30 

166*62 

645252o* 

2 o 9 7 • 6 7 

70*432 

6 4 So2 4 3 * 

61674. 

159928 • 

1 36 • a 3 

254.9/ 

2267.56 v . 

1 7£j*tC 

6455174* 

2413*59 

71*193 

6452695* 

6203 J . 

167620, 

716.36 

254.42 

2290.54 . ; ' V 

171*75 

6456526 • 

2 4 2 r* o 9 

7 1 • 43 G 

6453939. 

62970. 

17 1639* 

705.61 

254. 12 

2302.57 

1 60* LL 

6462709 . 

246 l *43 

7 2 • 7 3C 

6459562* 

oSy67 • 

1 9(jb6o • 

656.91 

25 1 • 0 3 

2358.26 

1 9 u • L t 

6469320* 

2 b 1 o • 55 

? H » y 1 7 

646=9= 1 • 

6 7 b 6 J 1 

214774* 

6 0 0 . 7 0 

247.40 

2423.36 

200 *00 

o476S3 b* 

2663 * 6 4 

75.256 

647 j 735. 

7 Go 1 2 • 

23 9341 * 

550. 13 

242.28 

2490.39 1 \ 


6462363. 

26J9.63 

76.44? 

6477oo2 • 

72406. 

264588. 

507-23 

236.41 

2559.16 l 


6466313. 

2o78 » 9o 

7 7.58 1 

64618 0 J* 

74/36. 

290531 . 

456.22 

229.02 

2629.75 f - 

t-* 230 * Gw 

6494393 . 

2741*26 

78.661 

6486106* 

7 7 0 0 U • 

317188. 

404.89 

222.46 

27Q2. 05 j •' 

ON 

6 4 9 9 6 i, 1 . 

26 o 6 *66 

79.683 

6489970* 

79184. 

344578 . 

555,41 

214.22 

2776.27 i V-T 

2 SO • C £. 

6504446. 

2=75*63 

b „ * 056 

64952 = 2 • 

61 282 . 

372/20* 

501 .40 

2 (jS • i 2 

2852.42 V. 

260 * 1.0 

6506942 . 

2447*59 

ol>573 

6 4 96ol-5* 

03285 • 

401633. 

249.14 

195.01 

2930.56 f..'.- 


65 1309 1 . 

3 v 23 * 2 2 

62*440 

649o234* 

05 174. 

43lJ4o. 

196*38 

183.94 

3011*22 i ■ • 

260*00 

ob 1 6 Vuu« 

3 1 v 2 • 1 9 

63*259 

6499931* 

86659 . 

461665. 

1 42. 93 

171.87 

3094.13 f ■" 

2? G » yy 

652o3 7 7 . 

3 i & 4 • 6 9 

64.029 

6SL 1 (.9 1 . 

88612* 

493231 • 

8o,94 

158.69 

3179.49 

3 LO • u C 

6523530* 

3270*72 

04.749 

65o 1 7o3 « 

9C129. 

525463- 

3 4.25 

144. Jd 

3267.35 1 . 

3 1 G • 0 c 

6526366 . 

3560 * 13 

65.424 

6 S u 1 7 / 4 * 

9 1 496. 

558586. 

-21.16 

128.86 

3357.59 J 

320*00 

6526695. 

345 5 * 16 

o 6 « w 5 0 

6501263* 

927 t*2. 

592624 • 

-77.26 

112.07 

3450*48 

330*00 

6531 126. 

3 s 4 9 * BO 

b 6 t 63 3 

650=226 • 

93733* 

6 2 7 6\j^ • 

*134.26 

94. uO 

3546.01 

J s C • l c 

6533069 . 

3 6 5 o * 6 9 

67.171 

6490595 • 

945/7 . 

6 6 3 b 5 6 • 

-192-10 

74.52 

3644.87 

35C • ££ 

6534732* 

3 / 5S • 6 6 

67.672 

64963/9. 

9 52 2 u • 

7-.0uS 12 , 

•251 .33 

53.76 

3746.85 

«i 6 0 • Wii 

6536 1 25. 

3o6H*55 

66.130 

649356b* 

95647 • 

7 3 85y 3 * 

-311.62 

31.47 

3851*84 

3 7 C • 0 0 

6537259. 

3977.60 

6 B * 54 7 

649ol44. 

95644 * 

77 7b6u a 

-372.96 

7.58 

3960.07 | 

3 6 0 • U u 

6536147* 

4 v 9 b • 2 3 

86.923 

6 4 6 0 | 0 2 • 

95794. 

817717. 

•435.50 

-17 .46 

4071.97 j • 

39a • 00 

65366o2 • 

^ c 1 7 • 6f> 

89.264 

6481423. 

V 5 4 8 0 * 

859013. 

• 499.7 1 

-45.09 

4 18 7.71 t . , 

UG*C2 

6539235* 

4 J 4 4 *46 

09.567 

647olu4. 

V 4 080 • 

901482* 

■SS63.27 

-74.06 

4306.89 j-; ' ■ 

410*».0 

6539465. 

4476*40 

bV .031 

6 4 7 0 1 1 d . 

93992. 

945163. 

-632 . 33 

-10**. 97 

4430*27 !, 

4 2 0 • L u 

6539505. 

4 6 1 3 • 6 o 

9 y • u 6 1 


92780. 

9 9 0 1 0 3 * 

-701.26 

-137*84 

4 558*1 1 

l 

l • 

i.i 

\ 


VAbLt lOA (Continued) 
APOLLO SOYl/2 TfcST PROJECT 
TYPICAL LAUNCH r.lNDG* OPENInu 


s-hb sr*uE plight data 


FLIGHT 


SPACE FIXED 

. .... 

SPACE 

FIXED 

POSITION AND 

VELOCITY VECTOR COMPONENTS 

— 

T I HE 

RADIOS 

VELOCITY 

path angle 

X 

T 

i 

DX 

DY 

oz 

(SEC) 

1 M > 

(M/S) 

(DEO) 

l H ) 

( 11 ) 

( M ) 

(M/5) 

(M/S) 

(H/S) 

H 3 0 • C-C 

6539372. 

9757.09 

90.257 

6450007* 

91228. 

1036543* 

*772.13 

-172.83 

4690.76 

440*00 

6539085. 

9 9 w 7 * i>0 

90*918 

699t>0o2* 

69315. 

1063938. 

-845. 15 

-210*15 

4029.10 

450 » itQ 

6538663* 

5063 • 1 9 

9 q . 5 97 

6439176. 

87o 1 6 . 

1 132942* 

*920 .56 

-249.77 

4972*52 

460*00 

6536127. 

5226.27 

90.691 

6929583. 

6931 1 . 

l 18 3406* 

-998.35 

-292.03 

5121*71 

470*00 

6537501 • 

5396.93 

9 0 .7(j3 

691 9200* 

81166. 

1235396. 

-J076.83 

-337.07 

5277*25 

470*25 

6537465. 

5 9 1 . 1 • 1 6 

90.705 

6918930. 

6 1 083 • 

1236718. 

-1080.89 

-336.20 

52B1*0» 

l 8 o»LC 

6536779. 

5596.83 

9U . 60.5 

690/991 • 

77599. 

1288845. 

-1 163.56 

-378.08 

5412*27 

490*00 

6535999. 

5 7 06 .56 

9 u « 6 8 (j 

6395920* 

73598. 

1 34366 1 > 

-1250. V9 

-421 .36 

5551*79 

SCO * CO 

6535007 . 

5 6 7 i • u .6 

9 0 * Y 2 2 

6382962* 

69157. 

1399899. 

-1341.02 

-467.27 

5696.73 

Si 0*00 

6539070* 

6*42*83 : 

9 0 • 9 3 3 

636909O* 

69292. 

14576)5. 

-1434.U2 

-516.25 

5847.47 

520*00 

6533078. 

6322 *56 

90*917 

63592/1 • 

56b 2 2. 

15)6870* 

-1530*50 

-568.39 

6004*56 

530* 00 

6532090. 

6 9 1 L *9 3 

V 0 • 6 7 2 

63J64o7* 

52663. 

1577730* 

-163u>82 

-623.86 

6168*56 

540*00 

6531 137. 

6 . 6 i. b . 7 9 

9 0 • 0 v t' 

632169C* 

96332 • 

1640266. 

-1735.43 

-682.84 

6340*20 

sso • to 

6536256 * 

6 6 ] 7 .96 

9o . 7 oC 

63037 92 * 

39193. 

1704567. 

-1845.05 

-745.52 

6521*09 

SAC *00 

6529482. 

7:4,38 .69 

9 0.57 7 

6289719. 

31 Hu* 

1 770722* 

-1960.55 

-811.82 

6711*37 

5?0*C0 

6528S55 • 

727l*6i 

9l *9 23 

626451 9 • 

22936. 

1636628. 

-2o6| .44 

-863.37 

6911.33 

58o*06 

65289u3. 

75 1 v. 3 1 

?0* 268 

6293097 . 

1 372o* 

1908964. 

-2212.39 

-940.69 

7121*94 

590*00 

65281 9u. 

7 7 fa 2,02 6 

9 0 . L 3 9 

622.2c 1 . 

37o6. 

19813)6. 

-2345.13 

-1042.6b 

7346.88 

59 1*1) 

6526 187 . 

7oU*37 

9 •. * 0 Cl 9 

621/659* 

2596. 

1 989456 • 

-2354.94 

-1052.02 

7372.72 

6:00*00 

6528165. 

7 :6 j V . o7 

90.001 

6196307. 

-66 28 • 

2054976. 

-2440.21 

- 1054, i 7 

7354.00 

60 1 • 11 

6528189. 

76)9.66 

;/■: 90.001 

6 1 93603 * 

-7994. 

2063107 • 

-2450.02 

-1054.14 

7350.73 


TAbLt 1 1 A 

APOLLO SOYOZ TtST PROJfcCT 
TYPICAL LAUnCM A 1 ty DO A OPElulNb 

5-46 siA(aE Plight data 


PL I 6 m T 

..... 

LAMM FIXED 


— 

EaKIH FlXtu 

POSITION AND 

VELOCITY 

VECTOR COMPONENTS ---- 

I IMt 

Position 

V E L ’ti C I f Y 

PA Tli ANGLE 

X 

Y 

L 

L)a 

or 

DZ 

(SEC > 

< ri 1 

(M/S) 

(DEG) 

<(1) 

(rt) 

1 n ) 

(11/3) 

IM/S) 

(M/S) 

H3>i it 

90029. 

2t.36.99 . 

62 • 5®l 

586/9. 

4oo* 

6 6 2 7 0 . 

922.ua 

9*02 

1816*32 

144* 4 2 

92639. 

2L3i .99 

62*869 

59bU9 . 

90S* 

7li670* 

909.69 

9*10 

1816.37 

197*72 

99327. 

2021.82 

6 3 • 6 1 9 

62929. 

9 IV* 

76698* 

679.91 

9*97 

1820*31 

1 5C • 7 2 

105233* 

2y 27 • 5 7 

69*276 

65538 , 

949* 

82332* 

bSV.69 

5*21 

1836*22 

154*92 

1 13S95. 

2o9 1 • 29 

65*171 

6 9 u 9 6 . 

957* 

9Cl 1 00 * 

839.43 

5*55 

1862*89 

1 6 J • LO 

123668. 

2059 . 16 

66*229 

73259. 

965* 

9*637. 

809.1 I 

5*65 

1895.59 

1 6 6 • I 9 

13 6<j3 7 •'■■ ■ 

2.8 2 *5 2 

67*977 

78079. 

521 • 

1 1 1398 . 

767.79 

5*63 

1935*81 

166.62 

137020* 

2ofl 9 .5 1 

67*579 

7695w* 

523* 

1 12336* 

769.96 

5*69 

1939.06 

1 7o:»ai» 

193866. 

20 ^ 8 .80 

68*2'll 

609 99 . 

593. 

1 lb92o* 

795.99 

5*89 

1961*95 

1 7 I * 75 

197969. ■ 

2106.98 

68*582 

62295. 

5 S3 * 

122369. 

735.39 

5*91 

1973.99 

180*00 

1 695u7 . 

2183*80 

7 0 • 0 7 0 

80171* 

6 40 • 

1 3686 ] . 

6 9 0 * 6 6 

9*93 

2029.93 

190*00 

1 85566 . 

21 9. * 96 

7 | *606 

99899. 

648 • 

15949b* 

694.58 

2*58 

2099,30 

2 0 0 * L> u 

2u7097. 

; 2291.86 

7 3 • 08 3 

1 C 1093* 

6 H V • 

1 80774 . 

596.05 

-*51 

2161,19 

2iC*bO 

229129. 

2296.39 

78*995 

100/69* 

6 26* 

202726 * 

596.30 

-9*20 

2229,92 

22C* LU 

251676. 

2351.37 

75*836 

1 1 20Li9 • 

569 • 

225379. 

500*35 

-a « 96 

2300,53 

2 30 • Lb 

279792. 

2915.77 

77*108 

116778. 

955 • 

296795* 

952.59 

“13*39 

2372,96 

290*bL 

296496. 

298o.68 

7 8 *3f*9 

1 21 «61 . 

2Y9. 

272894. 

909.60 

-18*95 

2997,39 

25l>Ll 

322825. 

2590.76 

7 9 • 99 5 

129065* 

79* 

297699. 

356.20 

-25*26 

2523*84 

260 *00 

39781 1 . 

2620.71 

b 0 • 5 I 3 

128165, 

-213. 

423328 • 

307 .67 

-32*9o 

2602*38 

2 70 • uo 

373991 . 

2696,29 

a 1 • h 1 7 

131 l 1 6 « 

-57 9. 

499756. 

236.78 

-90*49 

2683*59 

2 5 0 * uu 

3999C0* 

2775.39 

02*961 

1 40459 • 

-1023. 

37 70U7 • 

209.32 

-99* 10 

2767.05 

290*06 

.927075. 

265b • 1 6 

83*393 

1 35^y9 • 

- 1 5o2 • 

905105. 

159*97 

-58.79 

2853* 12 

3 0 0 • Li L 

955 u &3* 

2999.69 

61*166 

1 40597 . 

-*2b2. 

939078. 

109.05 

-69*41 

2991*80 

310*00 

163872. 

3 0 3 *1 • 6 1 

89*93 1 

137383. 

-2953. 

963950. 

Sb • u5 

"6 1 »t)5 

3032*97 

320*00 

513566. 

3 1 2 b • 3 2 

85 *639 

1 37 7 i)9 • 

— 38 2 0 • 

994797 « 

6*52 

-93*76 

3126.91 

330*00 

59 91 bo* 

3225.79 

86*295 

137511* 

-9842* 

526997 • 

-95.76 

-107*59 

3223*62 

390*00 

575799. 

332 7 . 5 0 

6 6 » B 9 6 

1 3 6 7 V M » 

-5961 . 

559231 • 

-98.73 

-122*51 

3323.77 

350*00 

605319. 

4933.91 

67*953 

1 35532 » 

-7285* 

592983. 

-152*91 

-138*51 

3427*20 

360* Co 

69 1931 • 

3593-32 

67*961 

133729. 

-0756. 

627786- 

-207*96 

-155*65 

3533*77 

37 o*Oo 

6 7 6628 . 

3657.99 

8 8 » 9 2 w 

131473. 

-10907. 

o63 67 g , 

“264 • 93 

-179*52 

3643*73 

380*00 

7 12959 . 

377e.20 

88*832 

128997* 

-122bi * 

7 0L67 3* 

s 4 2u • 9 u 

-194*59 

3757 *51 

390*00 

79V962. 

3899. 8o 

89*219 

129997. 

-1 93w3* 

736639. 

-4/9 .J9 

-215*97 

3875*30 

900*00 

787699. 

9o27 . 82 

69*533 

120o57* 

-10576. 

77619 ] . 

-93d *99 

-238*93 

3996*69 

9|0*U0 

627203* 

9 16 1 .01 

89 *81 9 

11616b* 

“ 1 9gd6 « 

616783. 

-999.89 

-263*52 

4122*46 

970*00 

d 6 b u 9 1 * 

9299.68 

9 0 • 06 6 

1 1 yo55 • 

-21b3j. 

660656. 

-562.37 

-269*77 

4282*89 







* 


TAfcLE llA (Continued) 
APOLLO SO Y UZ TEST PROJECT 
TYPICAL LAUNCH *iNOO» OPENING 

s-90 stage plight data 


flight 


CAR PH FIXED 



earth fixeo 

P051TIQN 

AND VELOCITY 

VECTOR COMPONENTS - — 

time 

position 

VELOCITY 

path angle 

A 

r 

Z 

DA 

0 Y 

oz 

(SEC) 

(Ml 

(M/S) 

(LEG) 

( M ) 

(M) 

(fi) 

(M/S) 

l M/5 ) 

(H/S) 

1 30 ’lit) 

910266. 

9999.23 

90*275 

109912. 

-29868. 

9Q3858. 

— 626 a 63 

-317*82 

9388,39 

990«w0 

■ ' 9539*13. ■ 

9595.51 

90*996 

98 j 1 7 » 

-26215. 

998993. 

-692,78 

-397,69 

9529,65 

950 *lO 

999136. 

9753.03 

9o*S83 

91099. 

-31851. 

999968 • 

-761 . 10 

-379,80 

9676,30 

960,00 

1095911. 

9917.98 

9 0 • 682 

8 3 0 6 6 . 

-35618. 

1091990. 

•831 .96 

-919,02 

9826,95 

970*00 

1099391 . 

5^69. So 

90.796 

79911. 

-9 0 1 3y • 

I09lu7‘J. 

-909.30 

-950*60 

9988,21 

9 7D>25 

1 095579. 

5 u 9 3 . 7 7 

90.797 

7918b. 

- 90252 • 

1092318. 

*906. 16 

-951.51 

9992,19 

seo.uc 

1199371. 

5292.56 

9 0 * 8 5 2 

69989. 

-99807. 

1 191696. 

— 981 ,oO 

-983* 18 

SI 27, 1 9 

9 Vu«ui) 

1195925. 

5901 .So 

VO* 929 r 

59772. 

-998Q9. 

1193631. 

-1061.37 

-517*63 

5270,89 

000*00 

1299068, 

SS67.2C 

90*972 

93799. 

-55167. 

1297o62. 

-1193.99 

-559*31 

5920,23 

010*00 

1303871. 

5790* 19 

90*983 

31693, 

“6o9U5 . 

1302057. 

-1228.32 

-593*69 

5575,72 

020*00 

1360908. 

5921.15 

9 0 . 9 6 9 

1 9 1 7 3 . 

-67099. 

1 358619. 

-1316.39 

-635,65 

5737,88 

030*00 

1 918762. 

6 1 1 0 • 7 7 

90 • 9 l 5 

5555 • 

-73627. 

1916839. 

-1907.86 

-68Q.53 

5907,30 

59 D » Uu 

1979022. 

6309.88 

9 y • 8 3 8 

-8998. 

-8o6a9. 

1976793. 

-1503*90 

-728.33 

6089,73 

5 5 0 * 0 0 

1591289. 

6520.29 

90*732 

-29528 . 

-85205. 

1538568. 

-1603.59 

-779*29 

6271,82 

060*00 

1605.67 8. 

6792.90 

90*603 

-91 086. 

-96269 , 

1602263. 

-1709.15 

-833*12 

6968.75 

S 7 0 * 0 0 

1672309. 

6 9 7 a . 62 

90*991 

-58727. 

-10988s. 

1667978 . 

-1619.77 

-891 ,59 

6675,89 

58c • 00 

1791291. 

7 225 0 9 1 

95.279 

-77525. 

-119115. 

1735816. 

-199U.03 

-955*20 

6899,23 

S90*00 

1812791 . 

7989,59 

9u , 09 1 

-97532* 

- 1 29000. 

1805913. 

-2061 .51 

-1022*36 

7127,39 

591*11 

(620860* 

7519,89 

90*010 

-99619, 

-1251 55. 

161381 J . 

-2075.09 

-1030*03 

7159,10 

600*00 

1885938. 

7527,07 

9o*bO 1 

— 1 1 8 6 1 J * 

-13926c. 

1877909. 

-2 1 50 • 1 1 

-1029*96 

7190,33 

601*11 

1899030" 

7527.05 

9 G • 6 (J 1 

-120996. 

-135912* 

1685309. 

-2159.29 

-1023*99 

7137,68 


f Abut l 2 A 

APOLLO S 0 Y 02 Tcbl PKuJtCT 
TYPICAL LAUNCH <i J f J D U 0 OPENlNb 
S-*6 STAGE FLIGHT Li AT A 


F L 1 lih 7 

ALT 1 tuue 

RANGE 

RELATIVE 

vELOC 1 1 Y Vt 

C10K A 23 MO Tn 

TliiE 



Vtcoc 1 TY 

SPACE F i Xcu 

earth fixlo 

( StC ) 

(Kli) 

( Kh ) ; 

(M/S) 

(DEC 1 

lOtG ) 

1 **3.CC 

S9 , c*2 

6 7 . 7 3 o 

2016*97 

57,939 

31 .ult 

i**.32 

60.278 

7c • 1 l 6 

201 o*3* 

57.930 

31 * o2 * 

1*7.72 

63.388 

76 • 2c5 

1983**5 

57.972 

51*06) 

156*72 

66 . 065 

8 1 . 607 

1 9 o b . 9 3 

3 7 . 9 o 1 

3 1 • 1 06 

IS*. 92 

69.727 

89.251 

2 u c 2 • 2 5 

37.91* 

31*1*6 

160*Ci> 

7 *.02* 

96.028 

2019.72 

57.832 

b 1 ® 1 8 6 

166* 1* 

79.0*1 

ilC* 179 

2u*2 * 7j 

3 7* 76 0 

51.236 

166 .62 

79 .*29 

11 1 * lul 

2c** .65 

57.77* 

31 .2*0 

1 7C*bC 

82*696 

117 . 563 

2058.72 

57.732 

31 . 2 o 6 

171.75 

U 3 • * 5 5 

120.937 

2066 . 28 

57.7ii 

51.280 

l$c*cc 

89.665 

137.123 

2 1 u 3 . 1* 

57.593 

3 1015 

l 9 C * C G 

96.81/ 

157.293 

21*9.87 

57 • **u 

51 029 

200* CO 

103.568 

,1 76.o68 

2 2oO • * 2 

57.279 

31031 

2 1 0* cC 

11,9.937 

197.516 

223* . 35 

57.1 1* 

51*325 

2 2C • cC 

115.927 

22 1 • iiuJ 

23 12. J 1 

56,9*8 

51*31* 

236 * Cc 

121 *5*3 

t * * . j 6 2 ’ 

2 o?3 • *7 

3 6 . 7 o o 

51 *296 

2*L*CC 

126*793 

267.822 

2*36 . l 9 

56.6c9 

51*272 

250* CC 

131 .685 

292 • Co* 

2 3 u 6 . 3 2 

56. *37 

3 1 *2*3 

2 6 L • c 6 

136.22* 

316.930 

23/7.92 

56.262 

31*207 


l * u . * 2 i_» 

3*2*626 

2633. *u 

56 , c«* 

a 1 • 1 b7 

280. Cw 

1 * * • 278 

369. i 2 C 

2 7 3 2 • * 3 

5 5 . 9 o 7 

51.12* 

290*00 

1 * / .806 

3 9 6 » * * e 

2815. 16 

55.727 

81*076 

3 DC » uC 

15 1 . 0 1 l 

*2* • o 1 * 

2 9o i • 5 9 

55-5*8 

31 *02* 

3 Ur* CO 

1 5 3 *901 

*53.671 

2991*3* 

55.368 

30*970 

3 2 0 * u 0 

1 86 . *87 

*o3.e*2 

Jutib. 25 

35.lo7 

36*912 

330 • Lt. 

1 S 8 .7 7 e 

3 1*. 557 

3 1 8 i . 6 7 

35 • Uw8 

50 *833 

3*C*cO 

160*779 

3*6 . *52 

3cB*. *5 

3*. 8*9 

30*793 

3SC.CC 

1 62 • So5 

37V. 36S 

3 3 9 c . 2 6 

5* . 6 o * 

30.73* 

360*00 

163.96/ 

oi3.333 

33oo • 33 

5* . *oo 

50*67* 

37C.ee 

165*163 

6*8.3 93 

3 6 1 * . * 6 

3* . 3o6 

50*61* 

380.00 

166.121 

6 8 * • 3 6 6 

3733.29 

5*. 139 

30 • 555 

390*00 

166.8*9 

721.957 

3 B56 . 9 2 

53.9/5 

30*500 

* 00*00 

167.358 

/ 60*3*9 

3Vb* .98 

oj . b i 5 

50.**6 

H 1 C • Ci u 

16/. 665 

°ov, * * l C 

* W 6 . 2 o 

33,65? 

30*39* 

* 20*00 

167.785 

0 * 1 .589 

*/.5o .92 

33 . 5u9 

5o • 3*6 



i 


LONGITUDE 

geocentric 

GtOUETIC 

U’OS. EAST! 

DECLINATION 

LATITUDE 

(DEG) 

IDEG ) 

(OtG) 

- 80*081 

28.8*9 

29.012 

-OJ.C162 

28.662 

29.U25 

-80*01 * 

28,896 

29.060 

-79.9/C 

28.927 

<9 .090 

- 7 9 . 9 v> 9 

26.97Q 

29.133 

-79.83* 

29.023 

39.187 

-79.7*2 

29 . u 88 

29.252 

-79.73* 

29 . u9 3 

29.257 

-79.662 

29.130 

29.293 

-79.655 

29.1*9 

29.313 

-79.525 

29 . 2*0 

29. *0* 

-79.363 

29.353 

29.518 

-79. 195 

29. *70 

29.635 

-79.022 

29.590 

29.756 

-78.8** 

29.71* 

29.860 

-78.66c 

29.0*2 

30.008 

-78 • *7 0 

29.97* 

30.1*1 

-78.27* 

3U. 1 10 

30.277 

-7b. 072 

J u • 2 5 O' 

30**18 

-77.86* 

30 * 3 9 5 

30*563 

-77.6*8 

30*5*5 

30*713 

-77. *26 

30*699 

30*668 

-77. 197 

30*858 

31 • u28 

-76.96c 

31*023 

31.193 

— 7 o . 7 16 

31.193 

31 .363 

— 7 6 , * 6 3 

31 .366 

31.539 

— 7 o . 763 

31.5*9 

31.721 

-75.933 

31*736 

31 .9Q9 

-75.635 

31.930 

32.103 

-75.367 

32*130 

32.303 

-70.076 

32.337 

32.51 1 

-7*. 762 

32*550 

32*725 

-7*.*** 

32.771 

32*9*7 

-7*.l 15 

33 * c66 

33* 176 

-73*77* 

33*236 

33**13 



rAb|_t j 2 A (Continued) 
APOLLO S0YU2 TEST PROJECT 
TYPICAL LAUNCH AINOU* OPENJhG 
S-9S ST AuE FLIGHT DATA 


FLIGHT 
T J HE 

ALTITUDE 

H«U(jE 

RELATIVE 

VELOCITY 

VELOCITY VECTOR AZIMUTH 

space FIXED earth fixed 

LONGITUDE 
( P08 , EAST) 

GEOCENTRIC 

DECLINATION 

GEODETIC 

latitude 

/• 9 ' 

(SEC) 

< Kti 1 

t Km 1 

( M/S 1 

10EG) 

(DEG) 

( DEG 1 

(DEG 1 

(DEG) 

• ■ 

930.00 

167.737 

o69 . 193 

990 1,50 

53.369 

5q . 3o3 

-73.921 

33,981 

33.656 


990.00 

167.537 

926. 132 

9552, bo 

53.22S 

50.269 

“73.055 

33.739 

33.912 


950.00 

167. 2u6 

973.621 

9710.35 

53.0*9 

50.231 

-72.676 

33.996 

39.179 


HiStiVfrO: 

166. 7.69 

iu 20*673 

9679.81 

52.969 

50*203 

-72.263 

39.267 

39.996 


970.00 

166. 236 

lv 69.360 

5096.69 

52*852 

50*182 

-71,875 

39.598 

39.727 


‘♦70.25 

166.222 

l<j7Ci«S99 

5051.11 

52.650 

50*162 

-71.869 

39.555 

39.735 

’ ", 

980*00 

165.615 

1 119.o32 

5199.88 

5 2 . 7 V7 

80*211 

-71.952 

39.837 

35*016 

t '* 

*.90.00 

1 69 *89(1 

1171.9J9 

5358.76 

52,760 

50.297 

-71.019 

35.136 

35.317 

v’ _ \- 

5C0.C0 

1 6 4 . 0 8 6 

1229.787 

5529.90 

52.711 

50*289 

—70,561 

35.993 

35.625 


510.00 

163*232 

1279. 6 V 5 

5697.39 

52.677 

50*336 

-70.092 

35.759 

35.992 


520*00 

162*355 

1336.597 

5878.23 

52.651 

50*390 

-69.606 

36.086 

36*269 

■ 

530* Lu 

161. 987 

1395.095 

6067.77 

52,639 

50.952 

-69. 1Q2 

36.922 

36 . 606 


5 9C • 0fc 

1 6n .656 

1955.537 

6266.80 

52.628 

50*529 

-65.579 

36.766 

36.953 

* ' ' * 

550*00 

159*906 

1517.979 

6977.12 

52.63b 

50.610 

-68.035 

37.126 

37.31 l 


560.00- 

159.269 

15:82.5 16 

o699.1 1 

52*660 

50*712 

-67.869 

37.999 

37*680 


57C.00 

158.775 

16 9 9*282 

6933.21 

52.693 

50*822 

- 66*680 

37*875 

38*062 

■ »* 

560.00 

158.965 

17 JU.J93 

7 1 81 .»6 

52.739 

50.939 

-66*266 

38.268 

38.955 


590*00 

156. 9uu 

1789.999 

7995.69 

52.801 

51.082 

-65*625 

38.679 

36.862 

f. [; ;• 

591 . 1 J 

158.913 

1 /9B • i,7 3 

7976.12 

82.610 

51*099 

-65.553 

38.720 

38.908 


600 * 00 

156.596 

1 663.235 

7982. V 3 

53.195 

51 .509 

-69.963 

39.068 

39.276 


6 C 1 • 1 1 

158.562 

1 o7 1 .538 

7 162 • 86 

53.299 

51 • 5o2 

-69.890 

39.133 

39. 321 



T A t>LE 1 3 A 


flight 


VEHICLE 

ATTITUDE 

APOLLO 

TYPICAL 

S-9B 

angle 

SOYUC Tfcbl PROJECT 
LA.Ui.Ch bjiNbUn OPENING 
STAGE FLIGHT 0A1A 

VEHICLE A TT 1 TOOL 

RATE 

VEHICLE 

ATTITUDE 

ERROR 

T i HE 

pitch 

V AH 

ROLL 

PITCH 

1 An 

roll 

PITCH 

1 An 

ROLL 

( 3EC ) 

<0E&) 

tbEGJ 

< l/EG ) 

(i/EC/31 

(OLG/Sl 

(DEG/S) 

(bCo) 

10EGJ 

(OEGl 

1*13.00 

"63 

.756 

- .yob 

•o05 

— .Lib 

• U 1 5 

• Ou9 

-•046 

- • 005 

• 005 

144.32 

-63 

.029 

• y2S 

• Ul ? 

- «y82 

• 134 

• 017 

-•112 

•025 

.019 

1 47 » 7 2 

-69 

. 109 

J .025 

• 13S 

- • L9u 

.255 

• 006 

-•471 

1 *025 

• 135 

1 Be • 72 

"63 

. 0o7 

.751 

• 158 

.175 

-.315 

-•098 

-.173 

• 752 

• 137 

154.92 

-o3 

.966 

-.3 30 

-.288 

. by O 

-•oea 

-• iU9 

.247 

* *330 

-.209 

1 6y • w u 

-63 

. Sot 

-.277 

-.291 

-.1.17 

. y 1 8 

- • 028 

• 127 

-•277 

-.291 

160.19 

-63 

• 6 J 6 

-.390 

- • 30 2 

— . b 0 5 

-•021 

• 067 

• 075 

* • j46 

-.302 

160.62 

-63 

• 691 

-.358 

-•262 

— • L y 3 

-•020 

♦ 076 

• 072 

-•358 

-.262 

1 7b. yy 

-63 

.662 

-.913 

-■• ioS 

-.Ub9 

— • bu9 

• 017 

• 051 

• •413 

-.106 

171.75 

-63 

.67 0 

-.923 

- . ii96 

-.Lib 

- • OL 3 

- • o 0 6 

• C34 

-•423 

-.090 

i9ii.be 

-56 

. 9a2 

-1.925 

• 552 

.086 

- • by 7 

• 0 1 8 

-•672 

-•416 

• 57 2 

1 9b • liU 

-57 

.291 

-2.355 

-•391 

— • y 6 7 

— • y b 4 

-•066 

• 041 

- • 3 7 U 

-.392 

20b • bb 

-SB 

.220 

-2.903 

-.311 

— » 1 3 U 

-•091 

• 039 

• 109 

-•392 

-.316 

2 1 L • LU 

-59 

.161 

-3.208 

• 133 

- • b 8 7 

- • b9u 

• 043 

• Ob 0 

• •403 

• 130 

22b . Oi> 

-©0 

. 19V 

— 3.656 

• 9 9 y 

- .095 

-•09 1 

• 037 

• 04 1 

-.402 

.407 

230 * Ou 

-6 1 

• 0.3 

-4.121 

.693 

— • C- 8 9 

-•096 

-.049 

• 050 

-*412 

• 6o9 

29b • 00 

-62 

• 09 9 

-t .538 

• 1 99 

-.133 

- • o39 

-.063 

• 09/ 

-.429 

.137 

2Sy . Ob 

-o.J 

.009 

-5.037 

-.363 

— . y 6 9 

-•099 

" • US 1 

• 055 

-.420 

-.372 

2 6 L • u u 

-63 

.9 79 

-5.903 

-.685 

-.105 

- • U99 

• 031 

• 074 

-•434 

-.692 

270*00 

— ©5 

.265 

-6.858 

-.998 

Iu3 

— •096 

• 03 1 

• 046 

— • 4 3U 

-.452 

26y«yj 

- 6 6 

.201 

-O . 3bu 

-« 1C6 

— .101 

- • 097 

>331 

.072 

-.440 

-.113 

2 9 0 • C* ii 

-67 

. 3o9 

-o . 78b 

• 1 69 

— . i Vr 6 

-•099 

.028 

•070 

- • 45b 

• 161 

3Co»uu 

-60 

.37 7 

-7.231 

.997 

-.111 

-•099 

.026 

• 060 

-.460 

.439 

31b * Ob 

-69 

.290 

-7.73/ 

• 7/9 

- . 1 w3 

-.095 

• 028 

• 072 

-•4/6 

.770 

32b. yy 

-70 

.371 

-0.171 

.328 

— .106 

-•095 

-.051 

• 066 

- » 480 

.318 

33b • 00 

-71 

.3«3 

-6.632 

-•197 

— . y 9 5 

-•096 

-»0bii 

• 049 

-.48i 

-.204 

39o . y u 

-72 

.629 

-0.992 

-.729 

-.193 

-•029 

>013 

• 1U7 

-•510 

-.745 

35b .00 

-73 

.792 

-V .912 

-.965 

” • i i)9 

- • bb4 

• 027 

•019 

-•514 

-.460 

360 *00 

-79 

. 70 1 

-9.906 

-•19l 

-.102 

-•094 

.029 

•020 

-•531 

-.145 

37b. Ob 

-75 

.79b 

-lu. 329 

• 138 

“ . 1 35 

- • 042 

• 027 

• 023 

-•541 

.134 

38b . 30 

-7 6 

• 053 

- 1 o . 7 1 5 

• 375 

j39 

-•029 

• 013 

• 058 

— • 560 

• 365 

390.00 

-70 

• ai6 

-1 1 .099 

.509 

- »y0O 

- • 0 5 T 

*034 

- • 006 

-•546 

• 584 

90b '.Ob 

-78 

.929 

-1 1 .565 

*507 

- • 1 1 3 

— • b 3 8 

-•054 

• 028 

-*570 

.501 

910.00 

-00 

.050 

-11 .933 

“ • y 5 b 

-• 1 1 9 

- *037 

-.056 

• 026 

— .503 

- .056 

92b. Ob 

-01 

. 104 

-12.309 

-.614 

-.112 

-•037 

- • 056 

•023 

i.bv i 

-.6(0 



lAULt 13A (Continued) 
APOLLO SOYu2 TEST PROJECT 
TYPICAL LAUNCH U J NDOA OPENING 
5-48 STAuE FLIGHT DATA 


FLIGHT 

VEHICLE attitude 

angle 

VEHICLE 

ATTITUDE 

RATE 

VEHICLE 

attitude 

ERROR 

TIME 

pitch 

r a At . 

ROLL 

PITCH 

YAft 

ROLL 

PITCH 

YAH 

ROLL 

: l sec 1 

IDES 1 

(DEG) 

(DEG) 

(DEG/S ) 

(DEG/S) 

(DEG/S) 

(DEG) 

(DEG) 

(OEG) 

430 .03 

-82-297 

-12.674 

-•563 

-.ill 

-*037 

• 052 

• 023 

-.602 

-.567 

44o.uu 

-83.505 

-12.795 

-.098 

-.115 

- *035 

• 049 

• 02 2 

4*612 

-.103 

454). UO 

-84.575 

-13.384 

• 431 

-.105 

-.039 

• 053 

•012 

-•619 

.427 

<1*0.00 

-85 . 6b t 

-13.740 

.357 

-.113 

-.034 

- . j 4 a 

•018 

- « 633 

.352 

<170.00 

-86.620 

-14.076 

-.113 

-.114 

-•033 

-.047 

•01* 

-.641 

-.117 

470.25 

-66.848 

-1 1,085 

-.1 25 

-.114 

-.034 

-.04/ 

•017 

-•641 

-.126 

48i).uO 

-87.974 

-14.514 

-.595 

-.108 

-•U20 

“•046 

•008 

-.670 

-.596 

49u • -JO 

-89.022 

- 19.750 

-.816 

-.099 

-.035 

•043 

- • Oo4 

-.651 

-.814 

500. JO 

-90. 037 

-15.148 

« « 406 

— .108 

-.040 

• 037 

• 006 

-.658 

-.407 

510*00 

-91.125 

-15.550 

-*042 

-.113 

- . 02 6 

• 032 

•021 

-.684 

-.048 

5 2 0 » 0 0 

-92.310 

-15.873 

.258 

-.114 

- . 03 3 

• 032 

•009 

-.684 

• 255 

S3O.0J 

-93.473 

— 1 6 • 16 6 

• 559 

-.119 

-•026 

.028 

• 015 

-•700 

• 554 

540.00 

-94.682 

-16.395 

*473 

-.122 

-•021 

-•059 

• 015 

-.712 

• 468 

550*00 

-96.014 

-16.452 

-•179 

-.143 

-*0u8 

-.07 1 

• 033 

-.731 

-.189 

5*L • uu 

-97.263 

-16.731 

-.798 

-.102 

- * 06 4 

-•048 

-•025 

-•672 

-.779 

570*00 

-99*028 

-17.323 

- . 9 S o 

-. 68 j 

-.130 

-.125 

• 548 

-.645 

-1.115 

560.00 

-99.774 

-17.380 

-•248 

• gill 

• on 

- • U6 7 

-•144 

-.780 

-.204 

5 9o * 00 

-99.636 

-17.246 

-•707 

-«UJU 

-•ool 

-»005 

-•127 

-.772 

-.667 

59| • 1 1 

-99.637 

-17.247 

-.712 


-•oui 

- • j 0 5 

-•127 

-•773 

-.672 

*UO*0u 

-99.635 

-17.256 

-.759 

. J 0 1 

-•uul 

- * 005 

-•126 

-*7«1 

-.719 

*01 * i i 

-99.6J5 

-17,257 

-.764 

*00 1 

- .QOl 

- *0o5 

-•125 

-.783 

-.725 


FIGURE 1A 

APOLLO/SOYUZ TEST PROJECT 

TYPICAL LAUNCH WINDOW OPENING 

INERTIAL YAW ATTITUDE AND YAW ATTITUDE COMMANO HISTORIES 



TIKE .*J. Cull i THI 
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APPENDIX B 


TRAJECTORY LISTING FOR A 
TYPICAL LAUNCH WINDOW OPENING 
ENGLISH UNITS 


TABLE IB 


APOLLO SOYUZ TEST PROJECT 
S-IB STAGE END CONDITIONS OF FLIGHT 
TYPICAL LAUNCH WINDOW OPENING 


Flight Time: OECO + 1. 379 seconds 

143. 00 

(sec) 

Radius: 

21103029. 

(ft) 

Altitude: 

192-685. 

(ft) 

Space Fixed Velocity: 

7675. 13 

(m/s) 

Space Fixed Path Angle: 

66. 360 

(deg) 

Space Fixed Flight Azimuth: 

57. 939 

(deg) 

Earth Fixed Flight Azimuth; 

51. 011 

(deg) 

Geocentric Declination: 

28. 849 

(deg) 

Geodetic Latitude: 

29. 012 

(deg) 

Longitude: (Pos. East) 

-80. 081 

(deg) 


SPACE 

FIXED POSITION AND VELOCITY 

COMPONENTS 

Xs 


21099259. 

(ft) 

Ys 

= 

182478. 

(ft) 

Zs 

55 

354648. 

(ft) 

Xs 

- 

2952. 67 

(ft/ s) 

Ys 


842.45 

(ft/s) 

Zs 

= : 

7034. 18 

(ft/ s) 


VEHICLE ATTITUDE AND ATTITUDE RATE 


Pitch Attitude Angle 


-63. 758 

(deg) 

Yaw Attitude Angle 

-- 

-0. 065 

(deg) 

Roll Attitude Angle 

= 

0.005 

(deg) 

Pitch Rate 

” ■ — ' : ; 

-0. 010 

(deg/s) 

Yaw Rate 

"■=. 

0. 015 

(deg/s) 

Roll Rate 

-.25 . 

0.004 

(deg/ s) 
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TABLE 2B 

APOLLO SOYUZ TEST PROJECT 
S-IVB STAGE END CONDITIONS OF FLIGHT 
TYPICAL LAUNCH WINDOW OPENING 


Flight Time: Guidance Cutoff Signal 

591. 11 

(sec ) 

Radius: 



21417935. 

(ft) 

Altitude: 



519729. 

(ft) 

Space Fixed Velocity: 



25631. 12 

(ft/ s) 

Space Fixed Flight Path Angle: 



90. 009 

(deg) 

Space Fixed Flight Azimuth: 



52. 810 

(deg) 

Earth Fixed Flight Azimuth: 



51.099 

(deg) 

Geocentric Declination: 



38. 720 

(deg) 

Geodetic Latitude: 


... 

38.908 

(deg) 

Longitude: (Pos. East) 



-65. 553 

(deg) 

Inclination: 



51. 571 

(deg) 

Descending Node Argument: 



158. 108 

(deg) 

Inertial Range Angle: 



17.845 

(deg) 

Weight: 



67438. 

(lbs) 

SPACE FIXED POSITION AND VELOCITY COMPONENTS 


Xs = 


20399142. 

(ft) 


Ys = 


8358. 

(ft) 


Zs = 


6527086. 

(ft) 


Xs =: 


-7742. 59 

(ft/ s) 


Ys 


-3451. 51 

(ft/ s) 


Zs = 


24188. 71 

(ft/s) 


VEHICLE ATTITUDE ANGLES 


Pitch Attitude Angle 

- 


-99. 637 

(deg) 

Yaw Attitude Angle 

- 


-17. 247 

(deg) 

Roll Attitude Angle 

= 


-0.712 

(deg) 

OSCULATING CONIC PARAMETERS 


^Perigee Altitude 

S 


473031.50 

(ft) 

* Apogee Altitude 

— 


493307. 09 

(ft) 

Eccentricity 

= 


' .00047 


Semi-Major Axis 

= 


21408923.92 

(ft) 

True Anomaly 

= 


200.333 

(deg) 

Period 



87.43 

(min) 


* Referenced to Equatorial Radius (20925721. 78 ft) 
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TABLE ZB (CONTINUED) 

APOLLO SOYUZ TEST PROJECT 
S-IVB STAGE END CONDITIONS OF FLIGHT 
TYPICAL LAUNCH WINDOW OPENING 


Flight Time: Orbit Insertion 


601.11 

(sec ) 

Radius: 


21417923. 

(ft) 

Altitude: 


520216. 

(ft) 

Space Fixed Velocity: 


25655. 04 

(ft/ s) 

Space Fixed Flight Path Angle: 


90. 001 

(deg) 

Space Fixed Flight Azimuth: 


53. 244 

(deg) 

Earth Fixed Flight Azimuth: 


51. 562 

(deg) 

Geocentric Declination: 


39. 133 

(deg) 

Geodetic Latitude: 


39.321 

(deg) 

Longitude: (Pos, East) 


-64.890 

(deg) 

Inclination: 


51. 576 

(deg) 

Descending Node Argument: 


158.117 

(deg) 

Inertial Range Angle: 


18. 526 

(deg) 

Weight: 


67272. 

(lbs) 

SPACE FIXED POSITION AND VELOCITY COMPONENTS 


Xs 

20320219. 

(ft) 


Ys ~ . . 

-26227. 

(ft) 


•' Zs 

6768725. 

(ft) 


Xs 

-8038.12 

(ft/s) 


Ys = 

-3458.48 

(ft/s) 


Zs 

24116. 56 

(ft/ s) V 


VEHICLE ATTITUDE ANGLES 


Pitch Attitude Angle 

'sr 

-99.635 

(deg) 

Yaw Attitude Angle 

= ' 

-17. 257 

(deg) 

Roll Attitude Angle 


-0.764 

(deg) 

OSCULATING CONIC PARAMETERS 


^Perigee Altitude 


491994.75 

(ft) 

* Apogee Altitude 


554494. 77 V'- ; 

(ft) 

Eccentricity 


. 00145 


Semi-Major Axis 

= 

21443917.35 

(ft) 

True Anomaly 

= 

359.73 

(deg) 

Period 

= 

87.63 

(min) 


* Referenced to Equatorial Radius (20925721.78 ft) 


TABLE 3B 


APOLLO SOYUZ TEST PROJECT 
SEQUENCE OF EVENTS 
TYPICAL LAUNCH WINDCW OPENING 


FLIGHT TIME 

PROGRAM TIME 


(SEC) 

(SEC) 


-17.20 

M 

Guidance Reference Release (GRR) 

0.00 

--- 

First Motion 

0.20 

(0.00), 

Lift-off Signal; Initiate Time Base One 

59.77 

1 

Mach One 

74.40 

— 

Maximum Dynamic Pressure 

132.00 

(131.80) 

Tilt Arrest 

135 .62 

(0.00)^ 

Level Sensor Activation; Initiate Time 
Base Two 

138.62 

(3.00)„ 

Inboard Engine Cutoff (IECO) 

141.62 

(0.00)^ 

Outboard Engine Cutoff (0EC0); Initiate 
Time Base Three 

142.72 

(1.10), 

Ignite Ullage Rockets 

142.92 

(1.30), 

Separation Signal 

143.00 


S-IB/S-IVB Physical Separation 

144.32 

(2.70) 

S-IVB J-2 Engine Start Command 

147.72 

O' 

90 Percent J-2 Thrust Level 

150.72 

--- 

Termination of Ullage Burn 

154.92 

(13.30) 3 

Jettison Ullage Rockets 

166.14 

Dynamic Pressure = 1 PSF 

166.62 

— 

LES Jettison 

171.75 

(30 . 00) „ 

IGM Initiation 

469.72 

(328. 10)^ 

EMR Shift Command 

591.11 

Guidance Cutoff Signal (GCS) 

591.31 

O 

O 

O 

V-' 

Inertial Attitude Freeze, Initiate 
Time Base Four 

601.11 


Orbit Insertion (01) 


UbLL <40 

APOLLO $ J*u2 TfcST PKOJtCT 
TYPICAL LA UN In « j NOOrt UP£hIn«» 
S-jB s T m u £ FLIGHT UAIA 



y light 

NASS 

T NKUST 

DRAG 

LONG 1 T 00 1 N AL 

DYNAMIC 

A . M . 1 . 

MACH 

PITCH ANGLE 


Tint 


( rurALi 


ACCLLcNAT ION 

PrttSbUKt 


NO. 

OF ATTACK 


(5>tC) 

< LU 1 

1 LB 1 

t lb 1 

(Kl /3cC 2 J 

( L 0 / F T 2 1 

(LB-FT/f f 2-rt AD 1 


(DEG) 

1) 

-J7.2w 

1311032 * 

0 • 

0* 

• goo 

0 • 

u • 

• 00 

N/A 

2) 

• Cl 

1296659* 

164. 3375* 

59. 

39.697 

0 * 

U. 

• 00 

N/A 


IU.CO 

12391 79. 

165111b. 

2568 . 

93.099 

1 1 . 

1601. 

• 09 

-1.764 


26* lib 

1171126. 

i6765l9. 

9895. 

95 *652 

b * • 

33035 . 

.20 

-1.303 


30. Oo 

1 107765* 

165Vo4jO» 

21299. 

9B iOJ. 2 

137. 

211965. 

.33 

-.535 


90 » * 0 

1099310* 

1 726633* 

39599. 

52 * 16 9 

*69. 

8 *OU0 / . 

. b 1 

.079 


bii • 0 0 

9 o 0 7 9 7 » 

1756271 . 

53713* 

55.966 

434. 

235097*. 

.73 

.296 

3) 

59.77 

916762* 

1 7 0 6 26 3 * 

1 97999. 

57.933 

566. 

59*955*. 

1.00 

• 1 3 7 


60 *01* 

917296* 

1766830* 

199850* 

6 7 *960 

591 . 

5516370. 

1.01 

.133 


70*00 

653972* 

1 8 16950* 

197269. 

62.977 

6 7 7 . 

1099662*. 

1 .36 

-.073 

4) 

7*i. 4 0 

825392 • 

1826682* 

1 28 1 78 • 

6 6 . 3 i 6 

0 8 9 . 

13223019* 

1 .56 

-.103 


60*00 

7 696 1 Li • 

1 6 90 5 2 2 « 

1 0 7 7 2 9 * 

70*61 / 

© 6 6 . 

17149977. 

1.0b 

-•000 


90* 00 

725982 . 

1 85399 1 • 

70496 * 

79.010 

bo7. 

2980315b. 

2.90 

-.217 


100*00 

662622 • 

1 857265* 

38955. 

68.291 

316. 

31 967629 . 

2.9", 

-.520 


l 1 0 * oti 

599906 ♦ 

4669531* 

19639. 

98.9 96 

1 76 . 

36965691 . 

3.5b 

-1.396 


1 20 • Ow 

536916* 

1896827. 

5 501 • 

110*959 

91. 

398*24So. 

9.22 

-2.154 


1 3l» 00 

973755* 

1639807. 

— ] y 6 6 . 

124.697 

45. 

91863730. 

b *01 

-3.1Q3 

5) 

132*00 

961292* 

1631563. 

- 1 731 • 

127 .683 

39. 

92167955. 

b • 20 

-3.205 

6) 

135.62 

93b 723* 

l6 2 9658. 

-3133* 

1.3 4 * oSO 

3 u * 

92669975. 

b . 69 

-2.564 

7) 

136.62 

920125* 

' 18 16 16 3 * 

-9629. 

139.959 

25. 

9301 7obj. 

6*09 

-1.477 


1 S C * i 0 

91 9938* 

9*6068. 

-9763* 

/ 2 * 33 3 

22. 

9315027*. 

6*17 

-1.337 

8) 

1 *t 1 *62 

9 i, 8 6 0 / * 

6y3 133. 

-9996. 

63.598 

19. 

933*«o 6 j. 

6.32 

-.890 

9) 

192*72 

5 u 7 9 1 3 • 

65595. 

-9573. 

9.798 

16. 

434*89 7 j. 

6.36 

-.576 

10) 

192*92 

9 u 7 159* 

57976. 

-9985. 

9.b96 

1 O . 

93992189 . 

6.36 

-.532 

11) 

193*4,0 

4 y 7 1 3 y * 

69599. : 

-9999. 

4*666 

16. 

93997*91. 

6*36 

-.517 


1) Guidance Reference Release 

2) First Motion 

3) Mach One 

4) Maximum Dynamic Pressure 

5) Tilt Arrest 

6) LSA, Initiate Time Base Two 

7) I ECO 

8) OECO, Initiate Time Base Three 

9) Ignite Ullage Rockets 

10) Separation Signal 

11) S-IB/S-IVB Physical Separation 



r ActLt 5B 

APOLLO SUYoZ TtST PROJECT 
TYPICAL L AOnCH iUNDG* OPENIN'* 
S-ia STAGE FLIGHT U A I A 


FLIGHT 


SPACE FIXtO 


SPACE 

FIAEO 

POSITION AND 

VELUCITf VECTOR 

COMPONENTS 

--- 

tihe 

RADIUS 

VtLOCI rY 

Path ANGLE 

A 

Y 

L 

da 

DY 

DZ 

(SEC) 

(FT ) 

(FT/S) 

(OEG) 

1 FT) 

(F T) 

(FT) 

(f T/S) 

(PT/S) 

(FT/S) 

” 1 ? • 2 C 

2|J? 1 U035* 

1390*99 

9 O'* L’OO 

2c9o99S2* 

956 i o* 

-37395* 

.00 

699. 1 9 

1037*19 

•00 

2u9 10039 . 

1 39 u . 9 9 

Vu.uoO 

2o9L>9939* 

60211* 

-I950I • 

-1 .98 

698.57 

1037.65 

1 C • u a 

2 o 9 1 o 99 7 * 

1393*56 

85.653 

20910363. 

68693* 

- 9 i 2 3 * 

99.69 

897.86 

103/ *92 

20*00 

209 l 2059* 

1 366*60 

80*7 39 

2o9l l 9 1 7 . 

77169. 

1 2?u • 

216.79 

897.36 

1050*09 

3 0 • uu 

2 U 9 19909* 

1932*96 

75.062 

2 o 9 1 9 8 u 6 • 

856 • 

I »99*. 

365 .29 

697.Q/ 

1096*59 

90*00 

2 0 9l9S36. 

1353*72 

69.999 

2091931 I • 

991 19. 

23356* 

590.27 

899.2? 

1 183*59 

SO *00 

2o 925979* 

l /39* u 9 

6 H p S S 8 

2o92a69 7 * 

102035. 

35833* 

790.66 

853.92 

1321*62 

59 • / 7 

2o9j93l7. 

1963*02 

61 *l89 

2 U 933V69. 

110997. 

99692 • 

951.00 

857.72 

1 5 1 9 * 8 1 

6g*0C 

2o939539. 

1969. Vi 

6l?l»26 

2 o 9 3 9 1 b 9 * 

111195. 

9 97 V 3 . 

950.76 

6S7.8G 

1520*00 

T 0 • 00 

2o99529q. 

23oL • 2 1 

59.120 

2 1)999792* 

1 1 961,*. 

66936 • 

1169.99 

863.73 

1782*15 

7 9*9 U 

2 w 9&jj669 • 

2966*29 

58.578 

2u9S01 7 2 » 

I236 b 9. 

79576. 

1273.85 

b 6 b • 6 6 

1926*28 

60*00 

2j9b6257. 

2 V o 5 * 3 7 

58.155 

2 U 957667» 

128959. 

85951 . 

1913*36 

867.62 

2137*99 

9 O'. 00 

2o973856 . 

3219.69 

56.217 

20973122* 

137127. 

109558. 

1679.11 

669.97 

2609*79 

100*00 

2t>9 92 1 90* 

3839*17 

59.2o0 

2o99il78. 

195759. 

138983* 

1 938 , 8 l 

861 .89 

3199*61 

( 1 0 • Oil 

21013215. 

9o8^, *T o 

6 ^ « S 8 2 

21311927. 

159366. 

173966* 

2211.02 

659.99 

3917* 9i 

120*00 

21037 1 B l • 

599a.9i 

62.236 

21038398* 

1 6 29 9S • 

2 1 / 3 1 0 * 

2982.50 

8S6 • 12 

9779*90 

130*00 

2 1 063902 * 

6963*99 

o t u 6 2 

2 10 6 i bb H # 

17 1981* 

269999* 

2796.59 

850*53 

5789*27 

132*00 

21069695* 

6686*51 

69.990 

21U67 U 99. 

1 7 3 1 a o . 

28 1 797 • 

2797.66 

899. 1 9 

6013*39 

135*62 

210B o 399. 

7 1 o 8 * j5 

65.U3 

2107/910* 

176259* 

309362* 

2891.68 

896.98 

6937*86 

138*02 

21089969* 

7975*38 

63.595 

2lubo2i 3 * 

1 7 8 79 o * 

329225* 

2977.91 

899. 1 9 

6809*68 

190*00 

21093726. 

7676. 77 

65.825 

2ic9o3l9. 

179YS u . 

333665* 

2986.8o 

893.92 

6911*96 

1 M l • 6.2 

2lo9«7/2* 

7669*95 

66* lOO 

2 1 o 9 5 1 7 3 • 

1 6 1 3 2 u • 

399 Vb2* 

2985.85 

892*80 

7013*91 

1 9 2. • V 2 

2 1 1 o 2 1 8 i * 

7677*27 

6 6 • 3 vl 6 

21098996* 

162297. 

352719* 

2960.77 

892.51 

7033*10 

192*92 

2llo27V7. 

7675*73 

66*395 

2 1 o99o j8 • 

182915. 

359121 • 

2959. B8 

892.96 

7 033 • 9o 

1 93*00 

21 103029. 

7675*13 

66 * 360 

21099259* 

1 b2978 • 

359698. 

2952.67 

892*95 

7039*18 



TABLt 6& 

APOLlO S0Yu 2 TEST PKOJtCI 

typical. LAUni'c+i uinpow open i no 

S-jB STAtaE FLIGHT UATA 


PLIGHT 


- t ART II FIXED 


-- — 

Earth Fixto 

PuS I r ION AND 

VELOCITY 

vector components 

Tint 

POSITION 

VELOCITY 

PATH ANGLE 

A 

r 

2 

Da 

or 

02 

1 SEC > 

(FT 1 

(FT/S ) 

(PEG) 

1 F T 1 

(FT ( 

(FT 1 

(FT/5) 

(FT/Sl 

I F T / S 1 


295. 

• till 

N/A 

295 . 

o • 

L • 

>00 

-•00 

-•00 

• LC 

295. 


N/A 

*95. 

-u* 

0* 

» uO 

•00 

- » OP 


758. 

9 7.1/ 

• 9ua 

756* 

-2. 

-o* 

97. 1 7 

-*97 

"• 17 

20 • UC 

232u* 

226.2*1 

3*663 

2 J2u • 

“9. 

29. 

219.95 

*•67 

11.30 

3 U ' u v 

5256. 

373.89 

6*861 

5295 . 

“ 2 u • 

539* 

369.99 

-1*20 

56.90 

lli'tu 

986b * 

5:6 9 * 6 2 

19*759 

9799. 

“25. 

1 3o I • 

5 9 a * 6 6 

• 89 

192.75 

SO • t»L 

1 o 5b 9 • 

796. u6 

2ti *576 

l«*4S. 

5 • 

5562* 

797.59 

5*27 

279.21 

SV./7 

255oo • 

1 0*8. 9a 

26*201 

29568. 

7 6. 

6979. 

959.79 

8*88 

970.52 

6 G • Liu 

258o3. 

4 1 . 7 5 . 56 

26*333 

29b i 1 . 

76. 

7U69 . 

969.62 

8*95 

975.66 

7U*l>0 

3785 l . 

1 39 1 .73 

31*976 

35b 1 V . 

1 > 5 • 

1 Ju/7* 

1161.58 

19*83 

735.55 

71. M;, 

992oU- 

1558.09 

39*386 

9w953. 

235* 

16625. 

1286.62 

16*80 

676.59 

BO • Uu 

53395. 

i 795.5a 

37*398 

96595 . 

365. 

221 13* 

1 926 . i 6 

1 8 ♦ b 9 

1066. 12 

90*o« 

73179. 

2297.27 

92*516 

69i99. 

59 6. 

35211 . 

1693.93 

16*63 

1552*25 

160 ♦ 00 

98321. 

2 Vo 7 • 3 b 

97*956 

62926* 

7 09 • 

53SV<*. 

1969.12 

19*99 

2193*52 

1 10*66 

» 298/5- 

3o3j .5 6 

b ! . 798 

1 0396o • 

Ba3. 

7d 9 9 6 . 

2299.02 

19*70 

2657*78 

1 20*0j 

169-053* 

9967.72 

55*556 

127515* 

9 V 9 • 

111217. 

252a. 2o 

19*59 

3709.82 

130*06 

217217. 

5 9 b d . 6 5 

56.999 

j 5 3 9 5 r> • 

1 1 92. 

153232. 

2601 .90 

13*69 

9719.88 

i32*oo 

2 28 o 62 * 

S7 W 6.9V 

59*699 

159615* 

1 1 bV * 

16269b. 

2655.5o 

13*38 

9992*95 

135*02 

288837. 

6 125.39 

06*768 

170193* 

1216* 

i 6 1 5 7 6 • 

2959.69 

1 2 • 9b 

5365*61 

138*62 

267 i 78 . 

o 9 6 9 ■ 5 b 

bi • S79 

179191* 

1 2»5 « 

196219. 

309a . o7 

12*65 

5730*80 

i‘tc*w0 

275912- 

6589.19 

6 1 • 9 0 7 

183592. 

1272* 

2(j6 183. 

3 u a b .20 

12*67 

5637.59 

18| *o2 

286377. 

66 79. 63 

62*278 

1 «8oy9 a 

1 2 7 3 * 

215753* 

3u57 .13 

12*99 

5936.96 

182*72 

293521 • 

6bBb .55 

o 2 • 5 1 9 

1 9 1 o 6 2 • 

i 3o 7 « 

222303* 

3o32.95 

13*19 

5957.99 

1 **2*9 2 

2998 1 9 • 

6 b b J . 6 9 

62*563 

1 9 226b . 

1 3 1 o • 

22399H. 

3027 .21 

13*16 

5956.76 

183*6C 

29S306. 

bab/.Vo 

6 2 • 57 V 

1 9299b. 

1 3 l 1 • 

2239 n i • 

3 0 2 a • o 9 

13*20 

5959.Q9 


TabLE 7 B 

APOLLO SQYoZ TEST PROJtCT 
TYPICAL LAUNCH »* i ix D 0 * OPENING 
S -16 STAGE FLIGHT DATA 


FLlGhT 

ALT I TUUE 

RANGE 

RELATIVE 

VELOCITY VECTOR AZIMUTH 

LONGITUDE 

geocentric 

GEODETIC 

TIME 



VtLOCIlt 

SPACE Fi AtO 

earth fixed 

(PU5. EAST) 

OtCLlNAT ION 

LATITUDE 

( SfcC ) 

(FT) 

( Nf4 ) 

(M/Sl 

(D£Ul 

(OcG) 

IDEG) 

(DEG) 

(DEG) 

- 17 . 2 a 

U> 

• uOlf 

. Go 

9o * o 0 u 

N/A 

-8l.82I 

28.666 

28.627 

• uli 

29b. 

• UUtl 

3.91 

9(3.000 

N/A 

-80.62) 

28.966 

28.627 

l C * u it 

7 SB. 

• ub l 

97.28 

09.9/6 

39*397 

-80*621 

26.966 

26.627 

20.00 

2321 

* ou6 

22 u * 17 

8 9 • 6 *t 1 

*4*4 .(J65 

“80.621 

26.966 

26*627 

3U.OO 

5296. ■■■■■: 

. vSB 

572,61 

88.927 

*48.691 

-8(j .620 

28.966 

28.628 

*40 .yO 

9fl£iU » 

. .217 

559.18 

6 6 , *4 0 2 

50*56*4 

-60.6)8 

26.966 

28.630 

SO • uO 

162*16. 

• USB 

/ 6 b • 5 6 

63 , 6 oy 

51 » *436 

-80*613 

28.972 

28.633 

5 9.77 

2959u. 

1*155 

1 o’ *4 *4. 2 9 

60 « 2o3 

51.581 

“80.60*4 

28.976 

28.639 

6 0 • UU 

2 It 8 12. 

1.173 

1 obo . 52 

bo . 1 0 i 

51.521 

“ 8 0 • 60 *4 

26.978 

28.690 

7C • i)U 

3552*4 • 

2*159 

13*46.22 

76.81.9 

51.658 

” 60 . 58 9 

28. 988 

28.650 

79. 9o 

9o96u« 

2.7*43 

1506,23 

7*4.9 55 

5 1 • 0 2 0’ 

“o u .5ao 

28.999 

28 .656 

6 Li. C. U 

98557. 

3.695 

17*4*4.9*1 

7 2 » 5 5 7 

51 *5*45 

“80 » 5 6 7 

28.509 

28*665 

9 U • <j G 

691/9. 

5.796 

2279.63 

69 . 15*4 

51*215 

-60*535 

26.526 

28.688 

1C0*0U 

82*496. 

6 « 8 1 jj . 

26 8* 4.33 

05.693 

51 • u37 

-80*991 

26.556 

28.719 

1 10*00 

10 3 6 1 9 . 

12*886 

3b/5.0o 

63.255 

5 u * 9 / 7 

-80**431 

28*600 

28.762 

1 20*00 

1 2 7 6 o 8 • 

10.231 

*4*106 .2*) 

6 1 » u® 7 

60*950 

-Bu*352 

28.656 

28 .8 1 9 

130* u J 

1 5 9 5 1 9 • 

25 . c79 

5 ** 1 3 • 6 8 

5 V , 33 w 

5o*958 

-80*251 

26.726 

26.691 

132. uL 

1602*4*4. 

2 o • o 52 

5 0 9 0 . 55 

b9 • 096 

50*960 

-6o*228 

28.795 

28.907 

135.62 

1 7c 9 26 * 

2 9 ♦ o92 

6061.65 

58 . 530 

50*969 

-80.163 

2 0 • 7 7 6 

28.939 

1 38 >62 

1 8iji//S • 

32.397 

6*H9. 8 3 

58 • 1 38 

5u • 97 8 

-8 U .1*43 

28 * 60 b 

28.968 

190.00 

l8*,35l . 

33.691 

6 5 12.52 

56 . 0 jfc 

50*986 

- 80 * 1 2*4 

28.618 

48*961 

191.62 

189*419. 

35.8*46 

66 I *4 , 7 6 

57.9*47 

50.999 

“ 8 0 • 101 

26*635 

28.998 

1 *4 2 « 72 

1 9 2*4 3S . 

36«3o9 

6 o 2 1 , u 3 

57.938 

5 1 • 0 0 9 

— 60 * 065 

26.6*46 

29 • U09 

1*12.92 

1 93*453. 

jo ■ do 3 

6 6 1 6 > 6 <4 

a7 .9 j9 

5 1 «o 1 1 

- 80 * G 8 2 

26.898 

29.011 

193.00 

1 93685 . 

36,675 

66 1 7.97 

57.939 

51.011 

— 60 *06 ) 

28.699 

29*012 



I AbLt flB 


FLiGHT 

VlHICcE 

AI M MJDE 

APOLLO 

TYPICAL 

5-10 

AbCl.t 

SOYoZ ttb-T PKOJLCi 
LAUrtCii cil-iDG* OPEN 1 i«G 

stage Flight cat* 

VchiCct AlTlTocE 

K« ( E 

VEHICLE 

ATT 1 1 ODE 

ERROR 

TlhL 

PI ICII 

1 Ac 

hOLL 

PI ( C h 

: Y A 1* 

ROLL 

Pi tcm 

ta* 

ROLL 

(Stt J 

t DEg J 

i 0 E G 1 

< 0E<5 ) 

( u£c/5 ) 

( DCG/S ) 

(UEG/S) 

(CEO) 

(DEG) 

ICltG) 

-1 7 .26 

• wLjj 

• uuO 

-39 .3 Hi 

- . C u3 

««jC2 

.uo2 

• Doe 

• oCu 

.000 

• C V 

• »b*«9 

• c90 

-39.276 

— . C w 3 

• cG2 

• 002 

-•U9V 

•690 

.039 

i ii • l u 

"* 

- • ci 1 6 

-39.3 1C 

— • 6 w I 

• Co 1 

•000 

— •01 1 

-•622 

• 000 

2l • l c 

-3 .5 i 2 

-.6X9 

-3j*79?. 

— . 9 c 7 

— . cCU 

1 • o09 

• 2b3 

• 1 6l 

-.932 

•ii i'U 

-7 • 7 33 

■ till 

-2c .74c 

-.'191 

• cc5 

1 *006 

• 391 

• 193 

-.930 

9o.t6 

-12.3bS 

* w 2 1 

-16*791 

-.996 

- * w u 6 

1 •ecu 

• 939 

• 100 

-.931 

’ bt* • wL 

j — 17.77 6 

- • 1 6U 

-.757 

— .599 

— • U 2 9 

* 9 2 6 

• 955 

-•155 

-•*59 

59 .u 

r-23.. 227 

-.5U0 

-•i)03 

-.556 

- . u 1 2 

• 061 

• 39/ 

-•500 

-.00b 

be lit/ 

-23.36b 

- - a i 

-«uU3 

-.555 

-.019 

• 001 

.399 

-•511 

-.009 

7C.CC 

-29.662 

— .650 

• oCS 

-.591 

— . tj93 

-*uCl 

• b 35 

— • 6 5u 

• 002 

79.9c 

-31.719 

- • 6 V 1 

• etC 

— •eel 

• c 2 5 

• uO 1 

.619 

-•671 

• 006 

8 6 • 0 6 

-3b. 323 

- . 52c 

• U C 9 

— • 6 7 ii 

*0*6 

- • Ut'2 

.671 

- • 520 

• 001 

9 f. • e l< 

- 92 . 54 s 

-.ebb 

• u('2 

— .77 u 

• c36 

• U03 

.661 

-•60S 

• 001 

1 CC»0e 

-97.93c 

— • 6 1 2 

• UC'9 

— . b e i 

- • o w3 

• uC 1 

• 936 

- • 0 1 2 

• 009 

i 1 w • C C 

-SZ. BiV 

— • 0 4 6 

• c 1 7 

— . 9 9 b 

• cc2 

• DUO 

.9 39 

- .096 

• 017 

i2l.66 

- 5 7 . S o 6 

— . \i 6 0 

• e 1 9 

-• 4q9 

- • 0 ii2 

• UOli 

• 999 

- • U6 V 

• 013 

l3C.Cc 

-62 • 3 4 fc 

-.169 

•8/1 L 

-.969 

“ • Oc2 

— • Ouo 

• 9u5 

-•169 

• 009 

1 3 2 *i>6 

— 6 3 « 2 o 7 

-.169 

•C69 

-.97c 

- • c-u2 

- *066 

.925 

- • 1 6 9 

• 008 

J 3b .62 

-63.019 

-.172 

•cC.7 

. c5e 

- • o c 1 

— •00 J 

-• lo7 

-•1/2 

• 007 

1 3fa> 6 2 

-63.792 

- . i 7 2 

•Ot'b 

— . c 1 3 

• cc 1 

• 000 

- • u7 9 

-•1/2 

• 00b 

19C.6C 

-63.769 

-. izB 

• cC 9 

• c 1 b 

• os 9 

-•001 

- • 07 7 

-.120 

• 009 

191*62 

-63.762 

-.0/7 

•ct3 

. C 1 5 

* cc9 

-•001 

- • 050 

” . LI / 7 

• 003 

192.72 

-63.756 

- . l>6 V 

•uC9 

- • CC 5 

. C 1 2 

• 00-3 

- • 09 3 

-•669 

• 009 

l9*.92 

-63.757 

— • C 6 6 

• cf9 

- » c C 9 

• u 1 9 

• 069 

-•095 

— •666 

• 009 

1 92.66 

— 63 . 7bb 

— i c 6 5 

•uOb 


• 0 1 5 

• 009 

-•096 

* . Q6b 

.005 



TAboL 9B 

APOLLO SQivl TLsr PROJECT 
TYPICAL LAUNCH WiNDO* Q P E N I n G 

s-sb staiiE plight data 


flight 

HA S3 

Thrust 

Oka* 

LOfiG 1 T U D 1 N A L 

dynamic 

central 

PITCH ATT. 

BlTCH angle 

time 


( TOTAL) 


ACCELERATION 

PRESSURE 

RANGE ANGLE 

command 

of attack 

{ 3EC 1 

(Lb ) 

(LD 1 

f LB > 

( f T/S2 ) 

(LB/FT2) 

(DEG) 

(DEG) 

( OEG) 

1 

JUL'J 1 1 . 

9009 . 

793. 

..869 

16. 

1.128 

-63.712 

-.517 

1*19.32 

3 t|6(, 1 $ . 

8989. 

63 7. 

' .8 78 

13. 

1,153 

-63.712 

-.286 

1 4T .72 

JC5396. 

180766. 

999. 

1 9 . u V, 2 

V. 

1,216 

-63.71 2 

-.086 

1 5l • 7 2 

3 J3 9 u2 . 

199877. 

313. 

2 0* 6 0 L 

O • 

1.272 

-63 . 7 1 2 

,939 

lS‘i.92 

3 U 1 * 5 8 . 

2291 1 9 , 

199. 

29.916 

*4. 

1,352 

-63.712 

2,392 

1 60 » GO 

298*00. 

229156. 

1.1 2« 

29.669 


1 .950 

-63.7 12 

3,903 

1*6.19 

28V 173. 

229259. 

50 • 

25 * 5u J 

i • 

1,571 

•63. 7 1 2 

9.799 

1*6.62 

206019. 

22929 l . 

55. 

2 5 . e Cl J 

u 

1 . S 80 

-63.712 

9.857 

1 7 Ci • Liu 

289 lb*. 

229o05. 

38* 

25.999 

1 • 

1.697 

-63.712 

5.590 

171.7b 

2 8 3 2 b 8 . 

230695. 

3l« 

26.205 

u • 

1 . 683 

-63*712 

5.958 

1 8 u . 3 j 

27673*. 

23003 1 • 

23. 

26.551 

l) • 

1.851 

-56.311 

19.392 

1 Vl.Gl) 

27331 6. 

i' 3 u 0 6 2 . . 

7 • 

27.0*2 

i« • 

2 . U6l 

-57.261 

15.670 

200 • uu 

2*7901* 

23U078. 

2. 

27 .631 

L‘ • 

2.275 

-58.336 

16,612 

2 1 0 • 00 

2*2999. 

229580. 

1 • 

2b. 1 3 V 

C » 

2.995 

-59.220 

17.338 

22 u.u u 

257089 . 

229906. 

0* 

28 .7u9 

u • 

2,722 

-60*293 

1 7,886 

23t-.LL 

251697. 

228951 • 

LI *■ 

29.206 

u» 

2.959 

-61*109 

18,570 

29\i,0fl 

29*309, 

228852. 

U • 

29.899 


3.193 

-62.193 

19,002 

250.00 

290921 • 

228527. 

U « 

30.519 

t • 

3.9 39 

-63*063 

19.519 

26o. 00 

23553*. 

228521. 

0 • 

31.215 

u • 

3.69 1 

- b 9 * 06 6 

19.867 

27o . oO 

2 3 u 1 9 1 . 

228832. 

L • 

3 1 .991 

. V • 

3.999 

-65.299 

19.901 

ZSo.Uu 

229797. 

228 9d9 , 

0 * 

3.2. / St. 

t • 

9.215 

-e 6 . 2 7 2 

20,171 

29C.00 

219J97. 

228799, 

0* 

33. 55V 

w « 

9.989 

-67 *375 

20*225 

30u * 00 

2iJ95u. 

228559 , 

L" 

39,370 

u • 

9.770 

-68.990 

20.259 

310.30 

2 u * 5 fa 3 . 

'T 2 6 0 8 8 « 

0* 

35.27b 

L • 

5.058 

-b 9 . 365 

20.367 

320 » UO 

203 175. 

228522. 

w • 

36.1*7 

u • 

5.355 

-70.939 

20.352 

330.00 

197790. 

22 87ij7 . 

J, 

3 7 . 2 ti 5 

0 • 

5.6*0 

-71.932 

20.398 

3 90 . 00 

19238*. 

2 2V u7 0 • 

Li * 

38.30b 

u* 

5.979 

-72.729 

20.069 

3 5c .O l 

186990. 

2 2 8 7 3 6 • 

u* 

39.35/ 

Ur 

6.297 

-73.759 

19.823 

3 6 C . Ou 

16,593. 

228559. 

C • 

9 0 . 9 9 3 

u • 

6 .629 

-79.721 

19.667 

3 /i! • Ui 

1 7*70*. 

228307. 

■j * 

91 .660 

y • 

6.971 

- / 5 . 7 6 9 

19.931 

30o. JU 

1 7\.8u* « 

229072. 

y • 

93.19b 

w • 

7.322 

-76.913 

19.069 

39.,. 3 - 

1 *59 1 1 . 

227998,. 

L- * 

99.33b 

u • 

7 . 6 b 5 

-76*012 

18.617 

9 00 « J O 

1 6CU2A • 

227916. 

w * • 

9b.82j 

w* 

8.056 

-76 • 9b0 

16.915 

916.30 

15 9 6 9 1. 

2*7053 . 

0 * 

97 . 903 

w • 

8.992 

-6U * 0*5 

18.012 

92 j . Ou 

t 97253 . 

227799 . 

w • 

99.109 

u • 

8.638 

-6 1 • 2 Li * 

17.565 


S-JB/S-IVB Physical Separation 
S-IVB Start Command 
J-2 90 Percent Thrust 
Termination of Ullage Burn 
Jettison Ullage Rockets 
Dynamic Pressure = 1 PSF 
LES Jettison 
IGM Initiation 



] t>aLL 9 8 (Continued) 







APulLO 50**2 TEST PhyJtCT 









f VP 1 CAL LAUNCH n 

1 N* 0 U * OPtHlmO 









5 - 4 B 51 Ajt flight uATa 





FLIGHT 

Mass 

Thrust 

UKA<t 

LuNGi TUdii.AL 

DYrtAhiC 

CENTRAL 

PllCrl ATT. 

PITCH ANGLE 


TIME 


t total J 


ACCELEKA1 I UN 

PKESSURL 

range anoLL 

CDMil AltO 

OF ATTACK 


(Sec i 

(tar 

( LS ) 

(L4 J 

(F r/S2) 


<0E5) 

■to ESI 

(0EG1 


430.GG 

143871. 

228525. 

w . 

51. 134 

J * 

9.246 

-62.317 

1 / >086 


44j.uu 

138469. 

228730. 

5* 

53. 1 4* 

u • 

9.667 

“83.527 

16.421 


*»So»Sil 

l33j79. 

2278*2. 

3 • 

55.589 

u« 

10.101 

“84.5*9 

15.664 


Hid • wL 

127*93. 

227838. 

U» 

57.349 

U# 

10.549 

- * b . 7 02 

15.311 


4 7 a • Jo 

122405. 

2276/0. 

5» 

59.84* 

w • 

11.011 

-** . *56 

14.751 

9) 

H7J.25 

122281. 

23519b. 

0 • 

53.939 

w • 

1 1.023 

-8*. 8*4 

14.737 

4®0.uO 

1 1 /754. 

1931 1 1 . 

it » 

52.761 

J • 

11* 488 

-*7.9/9 

14.242 


<♦90.30 

1 1 J233. 

1 9,1080 . 

a • 

54.86* 

u« 

1 1 .97C 

-89.013 

1 3. 767 


503* aJ 

138701 • 

1 93 . 3 S 1 . 

0* 

57.139 

U • 

12.4*1 

-90*041 

15.276 


5 1 0 t ii j 

1 3 4 1 7 J . 

193012. 

a* 

59.611 

w • 

13.000 

-91. 14* 

12.678 


523.03 

99*46. 

19297 1 . 

3* 

62.3a* 

J • 

13.534 

-92.322 

11.972 


530 .33 

93119. 

192926. 

a • 

65.25* 

u • 

14.0*4 

-93.491 

1 1.273 


5 40. CO 

93593. 

1928/7 . 

a* 

60 .449 

u • 

14.651 

-94.701 

10.567 


5 Su tug 

86352. 

1 93757. 

j * 

7 2 • 4 4 j 

u • 

15.235 

-4*. 04/ 

9.798 


56*. Ju 

3 1 5 1 2 « 

193538, 

J • 

7o . 1 9 j 

u« 

15.838 

-9/. 233 

9.106 


57 j . 3 j 

76984 . 

1 42939 . 

u • 

So, 635 

u • 

16.4*1 

-99*596 

7.845 


5 3 u » 3 0 

72459. 

192301 • 

w • 

85,65* 

w« 

17.105 

-99.622 

7.486 


590.33 

6793d. 

1 92547 . 

J • 

91 .2a* 

w» 

17.7/1 

-99.499 

8.099 

10) 

59 | . 1 l 

67438. 

1925*4. 

2 • 

91 .36* 

u • 

17.04* 

-99.499 

6*143 


iUiiiuJ 

4/278. 

0. 

J • 

**.‘350 

u • 

ia.451 

-99.499 

8.756 

n) 

*81. U 

6/273. 

it . 

1 • 

“ « uau 

J • 

19.52* 

-99.635 

8.634 

9) 

EMR Shift 








10) 

Guidance 

Cutoff Signal 








11) 

Orbit Insertion 









1A6LE 1 Lib 
APOLLO SOYuZ TtST PROJtCT 
TYPICAL LAOl.Cn »1ND0* OPENIi.6 
S-4B STAGE FLIGHT UATA 


plight 


SPmCE FIXED 


SPACE 

FIAEO 

POSITION AND 

VELOCITY VECTOR 

components 

mmm, 

TIHt •• 

H AO I US 

VELOCITY 

Path angle 

A 

Y" 

i 

DA 

DY 

0 2 

CSfcC) 

(FT) 

IFT/S) 

(DEO) 

(FT! 

(FT) 

(FT) 

(FT/S) 

(PT/5) 

(FT/S) 

I 43 • (iw 

211030&0. 

76 7S • 1 o 

66.361 

2l t 99280* 

102482* 

3 5 4 b 9 5 • 

2952*55 

842*44 

7034* 1 9 

144. ->2 

211 o / w 9 l * 

7659.54 

66.62) 

2 1 1 6' 5 153* 

183594. 

565988. 

2911.2/ 

042. 16 

7039.47 

1 *i 7 • V 2 

211)7261. 

7634.19 

67.289 

2 1 l 1 2075 • 

106456. 

367912. 

2811.14 

841.89 

7097.66 

ISC»?2 

211260)2. 

7b58* 14 

67.851 

2 1 12 12C.5. 

J 8 89 84 . 

409133. 

2742.61 

842.87 

7 100*26 

154* V2 

2113797V. 

7 > i,9 • 33 

63.6o7 

2 1 13254 1 • 

192323. 

439J38. 

2655.61 

841.00 

7180*31 

160*00 

2 1 1 52025. 

7 7 7 5 « o 3 

69. 498 

21146755. 

1 967 9u . 

475092. 

2551 .86 

839.54 

729*. JV 

l b6 • 1 4 

21160417. 

7659.9 ] 

7 0 • 5 5c 

21 161658. 

201936. 

521 u9 4 • 

2427 . 1 6 

036.7b 

7928*79 

166 >62 

21169684. 

7667*01 

76.632 

2 1 1 022 1 3 • 

202342* 

524699. 

2417.43 

836.51 

7939.50 

1 7 £,* l) £f 

21 170394. 

7917.96 

71.193 

2 1 t 7C258* 

205162* 

549934. 

2356 .27 

634. 72 

7519*09 

171*75 

2110283b. 

7445.17 

7 1.480 

21 174341* 

206822* 

5631 1 9 . 

2315.66 

033.74 

7554*36 

1 6 C, • UC 

2 1 2 o 3 1 12. 

3t.75.72 

/2.73H 

2 1 1 9^7 b8 . 

213473. 

6 2 b 2 0 7 * 

2161.70 

825.55 

7737.08 

1VC-*0U 

21226442. 

8237.7 i 

74.617 

2 J 215585. 

221662* 

704646* 

1997.05 

011.67 

7950*65 

2 Dp *C0 

21288484. 

84 1 v .fib 

75.258 

21232727 * 

229o97 . 

765240 • 

1031 . 13 

794.89 

8170*56 

2 10 *60 

21269203. 

8594.60 

7 0 .448 

21256204* 

237552* 

8 6 0 0 7 u • 

1664.14 

775.62 

8396*20 

2 20 *4,0 

2 1 23077 3. 

8/84. oS 

77.561 

2 1 266C 1 v • 

245202* 

953184* 

1498.70 

754.00 

0627*78 

220*00 

21 3g7{>64 . 

8493.63 

73.061 

2 1 2 5 u 1 3 7 * 

252624 * 

1040649* 

1320. 58 

729.86 

8664*99 

2‘*o*00 

2 1 324 1 5 u« 

9 4o B*07 

7V,o83 

2129^578. 

259/96* 

1 1 3,j=u5 • 

1 ISV .98 

702.31 

9108*51 

250*05 

21340354. 

9434.47 

by. 656 

2130552V* 

266072 • 

1222034* 

980.66 

672.9o 

9358*34 

2 60 • uCi 

21354797. 

V o70 • 58 

81.573 

2 ] 3 1 2353 • 

273238. 

1317694* 

0 1 7 • j 8 

639.61 

9614*71 

2 '/ C • u 0 

2 1 3604C9 • 

99 | 6 » 6 9 

82.440 

2 1 3 1 96bS • 

279457. 

1415150* 

o44.29 

6 03.47 

9079*32 

280 * ov 

2 1 30u Vu5 • 

16,77*80 

83.259 

2 1 325255* 

205297 . 

1 5 1 5 Job * 

460.92 

563.06 

10151*34 

2 V«>* 0 0 

2l39?3l3. 

1 6448.46 

84 .02P 

2 1 3 29g6 9 . 

290/23* 

1616212* 

2 9 1 • e 1 

5 20*62 

1Q43J*40 

350*00 

2 1 402657 . 

1 0' 3- • 7 1 

84.749 

2 1 33 1 663 • 

295698. 

1723961 • 

1 12.38 

473*67 

1 07 1 9 • 67 

3 1 0 * 00 

2 1 4 1 ,962. 

1 : 1 . 62 4 . 05 

85.424 

2 13312/ 9. 

3oC 184. 

1632631 • 

-69.93 

422*77 

11015.72 

3 26*1,0 

214 2 ij 2 6 u . 

1 1 -29.27 

86 .650 

21324668. 

36414o* 

i 94 4 J U 4 • 

-253.90 

367.66 

11320*96 

>3 3 0 • v u 

21427&79. 

1 1046.33 

86.633 

2 1 32 £>2vL • 

307524. 

2059069. 

-440.59 

300*91 

11633*91 

340*00 

21433954. 

1 1477.32 

87.171 

21326850* 

310292* 

2177621 ■ 

-63o * 25 

244.49 

11956*23 

350*0- 

21439410. 

1 2 5 21*72 

87.672 

213 15580* 

312401 . 

2298266 • 

-024,59 

176.44 

12292*03 

366 • Lu 

2 1443770. 

12678.99 

80*130 

2l 3u454*i • 

3 1 3 by 4 • 

2422916* 

-1622.37 

103.29 

12637*28 

3 7 G • 6 o 

2144/699. 

1 3 v 4 V • 6 6 

8o.547 

2 1 2 9 j 1 22 * 

314449. 

2551050* 

-1223.62 

29.87 

12992*35 

JP-O* vv 

2 1 45 — 6 I 2 • 

1 3 4 J 5 • 8 0 

e b . 9 2 3 

2 1 27 V8e4 « 

314283* 

2662797* 

-1420.61 

-58.99 

133S9.48 

-S/U • UU 

21452762. 

, 3037 *46 

89,264 

2!26t52Q* 

313253* 

2016282* 

-1639,47 

-197.93 

13739*20 

Hoy* vc 

21454164. 

1 4250*40 

89.567 

212476b! . 

31 1304* 

295/519* 

-1854. 5S 

-292*98 

19130*22 

H 10*0v 

214549j6. 

1 4 obb • 55 

89.831 

2122/421 • 

508373* 

510-934* 

-2U74 .59 

-394.39 

1 4535 • OU 

420 • uu 

214 55 — 6 7 . 

1 5 1 37 • 1 3 

Y„.uM 

212US550* 

3C/4 3 9 5 • 

3248369* 

-2300*71 

-452.22 

14954*43 


TA&LL | CJ 6 (Continued) 
APOLLO SOtOZ TtST PROJECT 
TYPICAL LAUNCH MnDO* OPENING 
S-1b STAuE F‘L 1 5HT DATA 


flight 


- SP«C£ F1XEU 


SPACE FIXED 

position and 

VELOCITY VECTOR COMPONENTS 

m m m 

r i ml 

RADIUS 

VELOCITY 

PATH angle 

A 

V 

Z 

DX 

OY 

01 

I SEC I 

tFTI 

•Ft /si 

tuEu) 

( P T 1 

I FT) 

(FJ1 

IFT/S) 

(FT/SJ 

(FT/Sl 

430 >uj 

i 1 45'»6J2* 

1 5ci u 7 . i u 

9l • 257 

2 1 101306* 

2993Q5* 

34UUu76 » 

“2533*24 

“567*03 

15389,70 

4 1 o • o u 

2|HSJAV| . 

1 6 o 9 9 * j 8 

4 c, *4 1 5 

21 l 54063 • 

293u2V. 

3556227* 

“2772.60 

“689*17 

15843,50 

4SC*uu 

219523 06* 

llu) 1 « 3 u 

9 0 .S»47 

2ll259c,5« 

265 49 i • 

37 1 7 uc l • 

“3020*29 

-619*43 

16311*05 

460 • oO 

2l45u548. 

1:7 1 46*36 

9 g » 6 4 1 

2 1 1; 9 4 4 3 3 • 

276610* 

jS 02573* 

-3275,43 

“958,1 l 

160Q3*52 

47o.(,u 

21 44d495* 

1 / y 0 6 * 4 5 

4g * 7 u 3 

2 1 0 6 u 3 6 7 « 

266290. 

4053143* 

“3339.47 

“11 lj5 *06 

17313*00 

17 0**5 

21440441 • 

1 7 720* 3b 

9y. 7 U 5 

211,544*2. 

266021 • 

4057473* 

“3346.22 

“1109.56 

17326,40 

40o*uo 

21 49 VI 26 • 

1 32o4 • 8 i 

9u.0g5 

2 I u23S9 1 • 

254372- 

4220493 • 

“3017.45 

-1240*43 

17736.79 

490*«JU 

2 I 4l34o4. 

18722.31 

9o* a SO 

i u V8o94 u . 

24146J. 

4 4 00 3 36 • 

“4104.29 

“1382.43 

18214.52 

500 *uy 

2144 »i 4 I a • 

19^62*02 

V j » 9 2 2 

21,9414/4* 

226094- 

4592045* 

-4399.68 

“ 1533.03 

18*90.05 

5 l Q* Uu 

21437239. 

1 9 U 25 * a7 

9^.433 

2i,d9u904 • 

210769. 

4782202* 

-1704.00 

-1693.74 

19184**1 

S2U«uD 

2143J903. 

23-»I5*2l 

9o * 9 1 7 

2ij04 7344 • 

192983* 

4976609* 

“5021 .34 

->864*79 

1 9*99.99 

5 3 0 * 

2143074 j. 

2 1 w33 >22 

4 o • d 7 2 

2y /93 4 > 3 • 

173436. 

5176281 * 

“5350*45 

“2046.86 

20238.07 

S9o»DO 

2 1 42 7 6 i 6 . 

2 1 od2 • 30 

V u .«ot. 

2o74a2»9* 

1 52009 » 

5381456* 

-5693.67 

“2240*30 

20001*17 

S*»ui» JD 

2142 f 7 2 6 • 

22360 « 63 

9ij. 7on 

20601569. 

128587* 

5592416* 

“*053.31 

“2445.92 

21391, *4 

54 0»0L 

21422105. 

23o93.3l 

9g * 577 

2oo l 9 1 56 » 

1 u3obl • 

3BQ94&0. 

-6432.25 

“2663.43 

22018.93 

57o»«L 

2 142o|2a. 

23657.64 

9 U . 42 3 

2^55^06 7 . 

75257* 

6032899* 

—6020*06 

“2093*21 

22674.96 

sBn* o J 

21410644. 

24o69 . 66 

9j.26a 

2„4S2437 . 

4 5u 1 3 « 

6263076* 

“7230*50 

“3152.31 

233*5.93 

3 9 3 . Of- 

21417947. 

25632*34 

9 y • l 3 9 

2u4C76/4. 

12155* 

6566300 * 

“7694*01 

“3420*80 

24103*95 

51 1 • 1 I 

2141793b. 

25o3 1 * 1 2 

Vg.cO? 

2u39yi42* 

8358* 

oSZ7 jfc6 • 

“7742.39 

“3451*51 

24180.71 

*00 • usj 

’ 21417923. 

25a55» u 7 

9 w • wu I 

2 u 32»d4 1 • 

“224 o3 * 

6742047 ■ 

— 8 0 08 *93 

“345B.56 

24127.29 

*01 • 1 1 

21417927. 

25o55 »04 

9u* wu I 

2£32w2 1 ?. 

-26227* 

6760725* 

“8 y 3 o *12 

“3450*40 

2411**56 



I A 6 L £ jib 





APOLLO 

SO Yt/2 TEST 

PKOJtCT 








typical 

LAUNCH <i I nDCiit OPEN Inc 








S-4B 

STAcE FLIGHT DATA 





FLIGHT 


tARTH FIXED 



EaRTH FlXfcU 

POSITION AND 

V E L 0 C 1 T Y 

VECTOR COMPONENTS - — 

Tint 

POSITION 

VEtOCITT 

PATH ANGLE 

A 

Y 

L 

DA 

OY 

VI 

< SEC.1 

(FT 1 

(FT/SI 

{ UEG 1 

(FT) 

(FT 1 

<FT> 

(FT/S) 

(FT/5) 

(FT/S) 

1 43 • tiC 

295353. 

6682 .66 

62-583 

J 92s 1 7 • 

1311* 

223984. 

3u2 4 . 93 

13*20 

5959.Q5 

l ** • 3 2 

303917. 

6664.84 

62*669 

196466. 

1329. 

231356 • 

2964.55 

13*46 

5959.23 

147*72 

325675. 

6633.28 

63*619 

20o 4 6 «, * 

1375. 

2521 24. 

2886 • 63 

14*67 

5972. 13 

1 bC * 1 2 

3HS2S3. 

6652 .14 

64*276 

215321 • 

1423* 

27o 1 1 a • 

2620.99 

17*09 

6024*34 

is'jtVi 

. 372522. 

6696.96 

6 5*171 

226693* 

1499. 

2 9 56u3 • 

2737.63 

18*21 

6111*64 

1 6C • GC 

4c5?36. 

6755.57 

66*229 

240-134 . 

1592. 

326892. 

2636 . jb 

18.53 

6219.12 

1 6 6 . 1 4 

446316. 

6832.43 

67*477 

256164. 

1 7ol8 * 

3 65475 • 

2516.98 

19.14 

635 1 . 1 0 

166.62 

44 954 1 . 

68 38. .'3 

67.574 

257 j83 • 

1717. 

3 6 65 62 * 

2509.70 

H* 17 

63*1 .76 

1 70 • 6b 

472067. 

6685.82 

68.241 

265745. 

1762* 

39oi sb . 

2445.66 

19.32 

6436.84 

171.75 

463807. 

69 1 1*02 

68*582 

269*96 , 

1 8 1 6 . 

401457. 

2412.68 

19.38 

6476. 1 7 

1 6 0 • t' L 

534721* 

7033.48 

7^*070 

2b 9 27 6 . 

1969. 

455647. 

2266.59 

16.16 

6656.23 

liC'U 

6068)9. 

7 186.19 

71*606 

31 1 l 6 9 . 

2094* 

523268. 

2111*49 

8*46 

6871.07 

2C0*0t 

■j 6/9452. 

7355.26 

73*083 

33la85. 

213] • 

093oVd • 

1 953.54 

— 1 .66 

7090*53 

2lO*CC 

751718. 

7533.92 

74.495 

35o277 . 

2055. 

6651 1 b * 

1 79o.67 

-13*78 

7316.00 

£2 D *kb 

825715. 

7724.32 

75.S36 

367484 • 

1 84V . 

739431 • 

1 642 • 2 1 

-27*76 

7547.69 

230.CC 

9 f. 1 5 4 7 • 

7925.76 

77.108 

363 i 2L « 

1493* 

816091 . 

1484.67 

-43*77 

7785.30 

2“p.t>ijr 

97 V 3 l 8 « 

8136.72 

78*309 

397182. 

966. 

8V5159. 

132/. 43 

-62*19 

8Q29.50 

250*00 

1059137. 

6362.80 

79.445 

4 0 9 6 6 3 • 

243. 

976703* 

1 166.65 

-82*86 

8280*33 

260 «lii, 

1141113. 

6596.12 

60.513 

420555 » 

-7UC-. 

1 06c7 66 . 

1009.41 

-106*30 

8538.01 

270*00 

1225363 * 

b 6 4 6 • 0 6 

81*517 

42965i_. 

-1892. 

1 147493. 

649.0c 

-132*36 

8804.25 

200*00 

1 3 1 2 0 C 7 . 

V 1 65 .61 

82*461 

43753c* 

-3356. 

1236699. 

686 • 75 

-161 *09 

9076*24 

290.CC 

140(164. 

9377.22 

63*343 

443582* 

-5123. 

1329066. 

525.20 

-192*86 

9360*63 

3t C . oi 

1442957. 

966o . 8 9 

64*166 

447*89. 

-7224. 

1424140. 

357.79 

-227*73 

9651*57 

Jifc.Oo 

1 587506 . 

9956. 0? 

04*931 

45c732. 

-9668. 

1522144. 

190.47 

-ZeS • 9 1 

9950*69 

320*00 

1664934. 

10263.51 

65.639 

451794* 

-12553. 

1623165. 

21.36 

-307 *62 

10258*86 

330*00 

i7b53o7. 

UlS63. 12 

66.295 

451152* 

-15852. 

1727352. 

-150*21 

-352*62 

1 057 6 . 1 8 

340* tc 

1608939. 

1 ii9 16 • 96 

66.896 

448765. 

-19623. 

1 634746. 

-323.9 1 

-401*95 

10904.77 

30u* 00 

1995746 . 

1 i 264.46 

67.453 

44466c* 

-239oi« 

1945464. 

-50 1.66 

-454*44 

11244,10 

360*01 

2 1 1,6o7 1 • 

1 1625.06 

67*961 

438743* 

— 2 6 7 26 . 

2059664. 

-662.35 

“5 1 1*32 

1 1593.74 

37(. *01 

2219906. 

1 1 999.47 

6 6 • 4 2c 

4 3 1 cC8 • 

-34142. 

2177396* 

-665.92 

-572*57 

1 1954.48 

3 6 0* Ol 

2337449. 

12389.12 

88*832 

421414. 

-4ul93. 

2298796. 

-1052.63 

-638*43 

12327.79 

39c*CC 

2456863. 

12794.63 

o9 .204 

409933* 

-46924* 

2423977. 

-1244.55 

”7 08 . 66 

12714.22 

‘*00*00 

2504299 . 

13214.62 

65.533 

396si2. 

-54362. 

2553120* 

-1440* 

-783*67 

13112.51 

** 1 0*00 

2713919. 

13651 .60 

69.8] 9 

38 1 i l 6 * 

-62615. 

2688296. 

- 1 639 . 86 

-864*56 

13525.14 

4 2 0 • b c 

28479^3. 

141.6.57 

9 o . 06 6 

3 6 3 c 9 o . 

-71691. 

262367 4 . 

— 1 o 4 5 . c6 

-950*70 

13953.04 



IA = LE lib (Continued) 
APOLLO SOYOZ TEST PROJECT 
TYPICAL L'AUhCPi »1NO0a OPENIr.G 
5 *-*t6 STAGE PLIGHT DATa 


pughi 


t A R T h fixed 


— 

EARTH FIXtO 

POS1 T 1 ON AND 

VELOCITY 

vector components 

Uht 

POSITION 

VELOCITY 

path angle 

>. 

Y 

2 

OX 

OY 

02 

(SEcJ 

iPT) 

t F T / £> > 

iueg j 

IKI 

IP T J 

(FT J 

(Fl/Sl 

(PT/S) 

(FT/S) 

tTO'ui; 

2936838. 

i 956^ • 81 

9 j » 27b 

3 IS 1 Vb • 

- 6 1 6 b J • 

296b s J 2 « 

— 2 0 6 b . b 6 

-1082.72 

18397.88 

‘•‘•O'C*. 

31297 33* 

1SL77 . IS 

9 0 • S S 6 

322661 . 

«9zSa8 • 

31 1 1690* 

-22/2.91 

-1181 *21 

1 886 1 .07 


j 2 V b o o 8 • 

15593.98 

V v. • S 8 3 

290/1/. 

- 1 098 96 * 

3262692. 

-2SV/.uS 

- 1286. 0 = 

15382.20 

HAO*%iu 

j 4 s l 8 <> 6 • 

16133*95 

• 6 8 2 

272699. 

-117519. 

3S IK 6 . 1 . 

-2/27.96 

-13bb*33 

15083:03 

9 7 u * £i o 

SSVuJSb . 

(6697.83 

V c, • 7 S 6 

2SS 1 32* 

“131691 . 

3=79626 . 

-2966 . 06 

-187806 

16365.51 

870*26 

359 s 8 C 2 • 

I bV l l .flS 

9 v, • 7 S 7 

283-iVl » 

-132061 • 

3683/19. 

-2972.97 

-1861.38 

16370.82 

tfiii'Gu 

575S899. 

4 72 vib • i )6 

Y u > 852 

213208. 

- 1 S 7 CoS • 

37865=7. 

-322u. Sa 

"1585.22 

16021.38 

vlu 

39 236514. 

1772 1 .85 

9 v, • 9 2 V 

1 7 9 o9 / • 

“1639 | 7 • 

3916113* 

-3862. 19 

-1696.2/ 

17292.77 

at'-Ll *uu 

8£9 79 92 » 

1826 b. O 9 

9 vi t 9 7 2 

1 83:s3=* 

-18 U 9V9. 

So9 iS /7 « 

-3751.62 

-l«18.6l 

17702.90 

6 l J*OL 

S2777VJ . 

46332. 6 b 

V u .983 

1 L S oj 6 • 

“199616. 

S27 ] bSc* 

-S U 29 .»2 

-1987.63 

10293.08 

l>70*uj 

sSo32G 1 • 

1 9s 2 6 « 3 s 

9j.96S 

0 2 9 u 2 • 

-21 9976. 

8 =5 7 9 1 3 » 

-S3 1 b » 69 

-2065.88 

10025.05 

63 0*03 

865 8 7 3 1 «i 

2 v.iS 6 .Sb 

9„*9 J 5 

i 8 c 2 S. 

- 2 S 1 Soy. 

9696923* 

-SblV.yS 

“2232 • 7u 

19300*91 

59 y»vu 

8852939. 

2 v* / 0 1 • 7 0 

9 i • 63 3 

-29=22* 

-26S663. 

8686 1 2 l • 

-8932. SI 

-2369.53 

19963.01 

b!=G« oil'. 

Gob 6 ? 23 • 

*1392. i,s 

9^*732 

-6i„S78. 

-2893b / • 

5y8779s. 

“b 26 u • 9b 

-2556*56 

20576.63 

660 • Go 

5267978 . 

22 1 2 0 • 7 S 

9 C • 6 p 3 

- 1 jS e>c2 * 

-316827. 

625=7 7o • 

— b»o / .86 

-2733.3b 

21222.92 

L>7b • wv‘ 

bSbbSoo • 

22609. j9 

9 £*981 

“ ] 92o7 6 • 

-38S Ju6. 

58/2368. 

-5970.38 

-2925*18 

21902.35 

pit Li ’is Si 

b 7 12 8 9/. 

237ob. S 1 

9 C • 2 7 9 

*2bSo4/« 

-37S393* 

=69^939. 

-6368.98 

-3133.87 

22610.66 

b9u*o. 

S 9 S 7 8 7 6 . 

29 6 7 2 . lo 

9 L * L S 1 

“3 l 9 t8o « 

-8=6829 • 

59289(2. 

-6/63*99 

-33b8*2U 

23303.66 

i>vi*n 

69/39= | . 

^ 80 7 1 . j*l 

9g • G ) Ll 

-327 i?l . 

-S 10 BS 8 . 

S9bo823 • 

— 6 6 j / • b 6 

-3379.3b 

23971 .97 

600*01) 

O 1 ‘ 3 7s fj c • 

«.Sb9b . 1 j 

Y^.vjol 

- 3 6 v 1 5 n • 

-SSo5b2. 

6(69876. 

-7obS. lb 

-336 1 * O 8 

23926.29 

ofil • 11 

lIwuL* 

2Sb9b . yo 

9v.*0*,l 

* 3 ? 6 V oV • 

-SSS266 . 

6 1 6 63 b 1 • 

-7u68 . Jo 

-33b7 .91 

23917.58 



T Aiilfc 1 2b 

APOLLO SOYuZ TEST PROJECT 
TYPICAL LAUNCH *lNOO* OPEN I NO 
S-4b sTAut FLIGHT OATa 


F u 1 t. M T 

ALT i tude 

KaNgE 

RELATIVE 

VELOCITY VECTOR aZIMUTh 

LONG 1 TUBE 

GEOCENTR It 

GEODETIC 

TIHE 



velocity 

SPACE FiXtO 

earth uxtu 

IPOS. East) 

declination 

LATITUDE 

(SEC) 

T V ^;;-:rFT).':'r' ; ; 

iHM) 

(Ff/SJ 

l DEG j 

(DLG) 

(DtG) 

(DEG) 

(DEG) 

143. JO 

193/07. 

3 q . 5 5 2 

06 1 7*36 

S 7 , 9 o9 

51 .01 l 

-60*081 

28.849 

29.012 

I AN • 32 

14776|. 

37.860 

6596.25 

57.450 

51*024 

- 60 .062 

28.862 

29.Q25 

147.72 

207967 « 

41*147 

65*7.37 

57.9/2 

51*061 

-ho. 01 4 

28.896 

29.060 

| SO >72 

2 1 675 j. 

44*064 

6525. J 5 

5 7 « 9 0 1 

51*106 

-79.970 

28.927 

29.090 

IS 1 *. 92 

223762* 

48.192 

6569.46 

57.914 

51*146 

-79.909 

28*970 

29.133 

1 60 • jO 

2 42 8 62 • 

53.255 

6626.37 

57 . d»2 

51.(86 

-79-834 

29.023 

29.187 

164.(4 

259322 • 

59.492 

6 7 u 1 . 7 8 

57.760 

51*236 

-79.742 

29.068 

29.252 

1 6 6 .62 

260595. 

5 V .990 

6708.17 

57.7/4 

51 >240 

-79.734 

29.093 

29.2S7 

1 70. o J 

269343. 

63.477 

o7 5 4 . 32 

57.7 02 

51*266 

-79.682 

29.130 

29.293 

1/1.75 

273304. 

65.301 

6779.13 

57.7(1 

51*280 

-79.655 

29.149 

29.313 

1 30 * *0 

294176 . 

74.041 

a 9 u 0 • 4 8 

57.593 

51.315 

-79.525 

29.240 

29.404 

| 9J. w £ 

317625. 

84 . 934 

7053.33 

>7.440 

51 .329 

-79.363 

29.353 

29.518 

230*00 

337789. 

96. 16o 

72(9.22 

57.2/9 

51*331 

-79. 19 5 

29.4/0 

29.635 

210.30 

360685 . 

1*7.730 

7346 . 83 

57.1 14 

51*525 

“79.022 

29.59* 

29.756 

220*00 

380334. 

1 19.654 

7a 36 . 32 

56 • 943 

51.314 

-78.844 

29.714 

29.880 

230. JO 

398763. 

(31.445 

7786.9a 

56.760 

5 1 .296 

-78.660 

29.642 

30*008 

240.30 

415989. 

144.612 

7999.30 

56. 6o9 

51*272 

-70.4/0 

29.974 

30*141 

250.03 

432037. 

157.670 

6222.65 

56.437 

51.243 

-78.274 

311. 1 10 

30.277 

260 . So 

446730* 

171.(29 

6437.75 

56*262 

51 .207 

“78.072 

30*250 

30.418 

270.00 

468696. 

i 85 . 003 

67*5.38 

56*064 

51 . 167 

-77.804 

30*395 

30*563 

250*33 

47 J353* 

i 94.307 

6964.65 

55.9*7 

51.124 

-77.648 

30 * 545 

30*713 

2 ? 0 * 0 0 

484927. 

2(4. 06 G 

4236.09 

85.727 

51 .*76 

-77.426 

30*699 

30*866 

330 *00 

493443. 

227.273 

93(9.64 

55.548 

51*024 

-77.197 

30 • 858 

31*028 

310*30 

504926. 

244.963 

4a (4.7a 

55 . 3oU 

50*9/0 

— / 6 . 4 0 0 

31 .623 

31*193 

323.33 

5(34*6. 

261.146 

1*122.2* 

55.187 

50*912 

—76*7 (6 

31.193 

31.363 

333 . 3o 

320914. 

277.839 

1*441.84 

6 5 < 0 u 3 

30.853 

— 7 6 • 4 a 3 

31 .368 

31.539 

34G.*G 

527491 . 

295.061 

(0775.76 

54.829 

50*793 

-76*2*3 

31*549 

31.721 

350.30 

533153. 

312.832 

1 1 123. 3( 

34,654 

50*734 

-75.933 

31.736 

31 .90» 

360**0 

537934. 

331 • 1 73 

1 1 4 84 . * 1 

54.400 

50*674 

-7&.6s5 

31.930 

32*103 

370*30 

541975. 

35j:. 1 u4 

1 1858.54 

34.338 

50*614 

-75.367 

32* 1 30 

32.303 

380*03 

345017. 

469.647 

(2246.32 

34.139 

50.535 

■“75.070 

32.337 

32*511 

390. Ou 

547404. 

389. d2S 

12653.45 

83.975 

30 * Sot) 

-74.762 

32*550 

32*725 

400«0C 

549073 . 

4 ( 0.664 

( 3 * 74.07 

53.815 

50*446 

-74.444 

32.771 

32.947 

4 10 .. 33 

550081. 

432.187 

13511.17 

53.639 

50*394 

-74. 1 15 

33*000 

33.176 

420 . 3(0 

55*477 . 

454.422 

13466.26 

53 .5*9 

50*346 

-73.7/4 

33*236 

33*413 




rtitedi 

ALTITUDE 

ft A N 5 E 

1 ABLt 1 2b (Continued) 
APOLLO SOT 02 Tc 5T PKoJtCT 
TYPICAL L AU..CH ftlhOOw OPENING 
5-9B S T Avi£ FLIGHT OAlA 
RcLaTIVE WELOCIIY Vc-CTOrt aZlnUTn 

LOhoITudE 

GtOCENTft 1C 

GEODETIC 


TIKE 
1 SEC I 

I F T ) 

( Nfi 1 

VcLOC I T r 
(M /Si 

SPACE Fl*tO EAHTH FlXc.Lt 

ID EG 1 t DEG) 

IPOS, EAST) 
ID t‘G) 

OtCLINAT I On 
( DEG 1 

LATITUDE 

(DEG) 


430.00 

55*31 7. 

977.399 

( 999c. 61 

S 3.369 

5Q . 3u3 

-73* ‘♦21 

33.461 

33.658 


ItCuC 

S 9 9663. 

6c 1 • 1 5 1 

I9937.b2 

53,2*5 

50*264 

-73*055 

33*734 

33.912 


45G...0 

S465/S. 

a25. 7 1 3 

(5953. 9o 

53.099 

5Q.231 

-72*676 

33*996 

34*174 


466.Cc 

597126. 

6S1 . 1 19 

15993.97 

3 2 * 9 0 9 

50*203 

-72*283 

34*267 

34.446 


4 7 L » C i- 

595399. 

=>7 7 » 408 

10657. d9 

52,652 

50*152 

-71.8/5 

34*546 

34.727 


470*25 

S 9 5 3 9 8 . 

5 7 8 • c 7 7 

1 08 7 l .9c 

S 2 < 036 

50*152 

- 7 1 .664 

34.555 

34*735 


sec. cc 

593356. 

6c9 *553 

1 7L-59.96 

52.797 

50*21 1 

-71*452 

34.637 

35*016 


‘♦9C.cc 

5 9u 9? 9 . 

6 32 *516 

I/ 561.22 

52.756 

50*297 

-71 .014 

35.136 

35.317 

fo 

506 • w.1 

538391. 

e 6 1 ;• 3 3 2 

10129.68 

52 .711 

50*20? 

—70*561 

35.443 

35*625 


SlC'.LO' 

535537. 

69 l «u4C 

1 b 6 9 * . u b 

52.677 

50 * 3 j6 

- 7 O • G 9 2 

35*759 

35.942 


52C • wC 

53266 | . 

721.676 

19265. 53 

52.651 

5 0 • 3 9 b 

-6V ,6c6 

36*066 

36*269 


530. cO 

529612. 

/ 5 3 * 2 9 1 

1 V9c7.40 

5 2 ■ 6 j 9 

50*952 

-69.162 

36*422 

36.606 


5 4 C • c L 

5 27 09 5 . 

765. V27 

2 L 5 6 . 37 

2' • 6 ^ H 

50*529 

-66,579 

36*768 

36*953 


5 5 0 • C- c 

529625 . 

oil 9 . 69c 

2 1 2 5 L • 3 8 

52. 6*5 

50*610 

-68*035 

37* 126 

37.311 


S6c • v c 

522520* 

059*991 

21976. 7 t 

3 2.66c- 

50*7 12 

-67.469 

37 .494 

37*660 


57C.Cc 

5 2 c 9 1 9 • 

o 9c • 5 9 1 

2279c .76 

52. 6r j 

50*822 

-66 • 86c 

37*675 

38*062 


58C.Cc 

519698. 

927.656 

23562.59 

52 * 7l9 

50*939 

-66 • 266 

36*266 

38*455 


S9c-.ec; 

51 9666. 

966.520 

2 9 4 20 . 7 1 

5 2 • 6 c 1 

51 » *8 2 

-65.625 

38*674 

3 8.862 


S91.il 

519729* 

9 7c * 662 

24527.99 

5 2 . b 1 c 

51*099 

—65*553 

38.720 

38*908 


ttC'< CL 

52c 163. 

1 CL 6 • c6 6 

24550*^1 

53.195 

51*509 

-64 . 9e3 

39*066 

39*276 


6bl.il 

b?c2 16 • 

1 v 10*442 

24556.06 

33*299 

51*562 

— 64 * 8?0 

39*133 

39*321 



r A3LE 138 

APOLLO 30Y02 TE5T PROJECT 
TYPICAL LAUNCH WiNDOW OPErtlrtU 
S-4B STAuE FLIGHT DATA 


FLiGHI 

VEh I CLE 

ATTI TUOe 

angle 

VEHICLE 

A 1 TITUDt 

RATE 

VEHICLE 

ATTITUDE 

ERROR 

TiMf 

PI TCrt 

Y AS 

: - NOLL 

pitch 

YAft 

Roll 

pitch 

Yaw 

ROLL 

( 8EC) 

( OEG ) 

(OEG) 

( DEG 1 

(uEG/5) 

(DtG/Si 

(DEG/S) 

(OEG) 

(OEG) 

(OEG) 

14 3 • Gii 

-63.758 

- . sj65 

• UQ5 

-• 0 1 u 

• U 1 5 

• 0(j9 

-*046 

-.065 

• 005 

Mi. 32 

- 6 3 . 82 q : : : 

. 025 

• 31 9 

-.082 

• 134 

• 017 

-•112 

*025 

• 0)9 

1 *17.7 2 

- 6 4 , 1 b q 

1 >u25 

' . 138 

- .o4c 

.235 

.086 

-.47) 

1*025 

.)3S 

150.72 

-63.867 

.751 

• 1 58 

.175 

-.315 

-.Q98 

-.173 

.752 

• ) 57 

154.92 

.. -63.466 

-.330 

-•288 

« Dyb 

- . u88 

-.104 

• 247 

* . 330 

-.269 

160.00 

-63.566 

-.277 

-•291 

-.019 

• 018 

-.028 

• 127 

*••277 

-.291 

166 . 1 4 

-63 . 630 

-.348 

-.302 

- . uC)5 

- * u 2 1 

*087 

• 073 

• • 346 

-.302 

166.62 

-63. 6H 1 

. -.358 : 

-•262 

- *005 

-•020 

• 076 

• 072 

-•356 

-.26 2 

1 70 • Hu 

-63.662 

-.413 

-•105 

-•UO? 

- • 0U9 

• 017 

• 051 

-•413 

- . ) 06 

171.75 

-63.67b 

-.423 

-•098 

— • J 1 w 

- . uu3 

- . 00 & 

• 034 

* • 423 

-.098 

1 S u . uL 

-56.962 

-1 .925 

.552 

• 88 b 

- • JU7 

• 0 1 6 

-.672 

-.416 

.572 

l9 w .00 

-57.241 

-2.395 

-.391 

— . 0 6 7 

-.054 

“ . 068 

.041 

4.370 

-.392 

2 CC.JO 

-38.228 

-2.9o3 

-•311 

-.130 

-.041 

»u39 

.109 

-•392 

-.3)6 

2 ly.it 

-59.161 

-3.258 

• 1 33 

-.087 

-.04 0 

• 043 

.058 

-•403 

• 130 

220 * iti 

— 6 u • 19? 

-3.656 

• 490 

— . u 9 3 

-.041 

.037 

• 041 

-•402 

• 467 

230. it 

-el .043 

- 1.121 

.693 

-. 08 ? 

- *046 

-•049 

• 058 

• •412 

• 669 

24u • uy 

-62.094 

-4.533 

• l 4 4 

— .135 

-.034 

-.065 

.097 

-.429 

• 137 

25t . CO 

-63*009 

43.017 

-.368 

— • y 6 9 

-.049 

-.051 

• 035 

- • 420 

-.372 

26 C • to 

-63.994 

-3.483 

- • 685 

-.103 

-.044 

• 031 

.074 

-•434 

-.692 

27c. uO 

-65.255 

— 5 .3$8 

-.448 

— .103 

- • 0 4 6 

•031 

• 046 

-•430 

-.432 

26 t.it 

- 66. 201 

-6.350 

“•106 

- • l £1 1 

- *047 

• 031 

• 072 

-.446 

-.113 

2 ? t • 5 0 . ;! 

-6 7 • 3o4 

-6.785 

• 169 

-. 10 ° 

-.044 

• 02 b 

• 070 

-•4S5 

• 161 

3 to *t 0 

-68.377 

- 7.231 

• 447 

-.111 

-.044 

• 026 

• 060 

4.460 

.439 

3 1 v *00 

-69.290 

-7 . 737 

• 77 9 

-.103 

-.045 

• 028 

• 072 

-•476 

.770 

3 2 o • 0 c 

-70.371 

-a. 1 7 1 

• 328 

— •106 

- *045 

-•054 

• 066 

■••480 

• 318 

33t . 00 

-7 t /. 3 8 3 

-8 • 632 

-•197 

- ijIj 

-•048 

-.050 

• 04 9 

-.461 

-.204 

3 4 0 • 0 0 

-72*624 

-a. 992 

-.729 

-.14 3 

-•029 

• 015 

• 107 

-.510 

-.745 

3S0.0C 

-73.742 

-9.442 

-.465 

- « 1 0 9 

- • 0 3 4 

• 027 

• 01 9 

-.514 

-.466 

36t . OC 

-74.701 

” 9 • 9y 6 

-.141 

-.102 

-.044 

. a 2 9 

• 020 

-•531 

4.145 

3 7 c • 00 

-75.740 

10 .329 

• 1 38 

- • 1 J3 

-.042 

• 02 7 

• 023 

-.541 

• 134 

36c.CC 

-76.653 

I V • 7 1 5 

• 375 

-.134 

-.029 

• 013 

• 056 

-.566 

• 365 

3 9 1 • u y 

-78*016 

I I .094 

.584 

— .086 

- . 05 1 

• u3 4 

- • 006 

— . 5 4 B 

.564 

4t is • CO 

-76.929 

1 1 • 5 6 5 

• 507 

- • 1 10 

- • u 3 B 

“•054 

• 026 

• •576 

.501 

Hlt.Cy 

- 80 . C58 

1 l .933 

- .050 

-.114 

-.037 

- . 05 6 

• 026 

-•363 

- *056 

42< • Co 

-81 . 1 o4 

I 2 . 3c-4 

-•614 

-.112 

- « 0 J7 

- « 056 

• 023 

-•391 

-.61 e 



lAiLt 136 (continued) 
APOLLO SOYCZ Tfcbf PKOJcCT 
TYPICAL LAUNCH -1NDO* OP£wI|«w 
S-4B ST Ant FLIGHT OAIA 


FLIGHT 

VEHICLE ATTI lUCE 

AfliGLt 

VttilCLE 

. at riTuot 

RATE 

VEHICLE 

AfTl TODE 

error 

T JMfc 

P J tch 

YAW 

«OLL 

tirCri 

(An 

ROLL 

PITCH 

YA* 

HOLE 

( 3EC ) 

IDib) 

1 0£G > 

( U t G ) 

( ut 0 / 3 ) 

l Dcu/S j 

rote/ a i 

( uEG) 

(DEG) 

(DEG) 

4 3i> . wC 

-o2.297 

-12.674 

-.563 

-.111 

-•i.3 7 

•052 

• 023 

4*602 

-.567 

HSu.CL 

-Bj.ScS 

“12.995 

- • o9 8 

-.113 

- • 0 3 5 

*049 

• 022 

-.612 

-.103 

45o iU 

-64.575 

-13.384 

•431 

-.103 

- • 03 9 

* U 5 3 

• 0 1 2 

-.619 

.427 

‘till uC 

“85 • 68 1 

-13.740 

• 35 7 

-.113 

- . u34 

“«U46 

•018 

m • 633 

.332 

4 7c. Cl, 

“6 6 ■ 8 2 L 

-19.076 

-•113 

-.114 

“ *o33 

- *047 

• 016 

“•641 

-.117 

4 7 c • 2 5 

-bo. 688 

-14.085 

-•125 

-.114 

- » i;3 4 

-.047 

• 017 

-.64 1 

-.128 

*»2l • L‘ u 

-0 7.978 

-14.514 

-.595 

- . 1 C 8 

“ • 020 

-.046 

• DO 8 

-.670 

-.596 

49C.Dc 

- 3 V • 0 * 2 

-14.750 

-•636 

- • i>99 

- . 035 

• 0 43 

— • OU 4 

-.651 

-♦61 4 

5C'C mu 

-Vu.i.37 

-15.148 

-• 4G6 

-.ICe 

-•040 

• 03 7 

• 006 

-.656 

-.407 

510.00 

-91 . 125 

- 1 5 .550 

-.042 

-.113 

-*U26 

• J32 

>021 

-.664 

-.048 

5 2 o • u w 

“92.3 l y 

-15.873 

• 25 6 

- . 1 14 

- • 033 

• u32 

• 0u9 

-.664 

♦ 255 

S 3 c • aU 

-93.8 73 

—16.166 

.559 

-.1 19 

-•026 

• o26 

• C 1 5 

-.700 

♦ 554 

5*10 • 0 L 

- V 4 . 6 6 2 

-16.395 

• 473 

-.122 

- • 02 1 

— • o 3 9 

•015 

-•712 

♦ 468 

5 5 L > u« 

—46.014 

-16.452 

-.179 

-.143 

- . oC'B 

-•071 

• 03 3 

-•731 

-♦189 

560 • 

-97.263 

“16.731 

-.786 

- * 1 02 

- . J64 

- • o 4° 

-•025 

-•672 

-♦779 

57ci.ii 

-99.o2b 

- 1 7.323 

4.95C 

-•080 

-•131) 

-. I 2b 

.548 

-.645 

-1=115 

560 • wO 

-99.774 

- 1 7 .380 

-•24B 

* L 1 3. 

• Oil 

- . 067 

-•144 

— » 7 6U 

-♦204 

£>Vl«CC 

-99.636 

-17.246 

-.707 

*.n(,u 

- *00 1 

“ * Ou3 

-.127 

-•772 

- « 667 

59 1 . II 

-99.637 

-17.247 

-.712 

- . uiu 

-*ool 

- • 0U3 

-.127 

-•773 

~?472 

6C C • Cl# 

“9 9 .6 35 

-17.256 

-.759 

. uu 1 

- . uu I 

- • uu5 

-•126 

-•781 

-♦719 

AC 1 • It 

-99.635 

-17.257 

-.764 

• GO 1 

- * uO 1 

— • 0 0 5 

-.125 

-•763 

-♦725 
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TABLE 1C 


APOLLO SOYUZ TEST PROJECT 
S-IB STAGE END CONDITIONS OF FLIGHT 
TYPICAL PLANAR CASE 


Flight Time: OECO + 1. 379 seconds 

143. 00 

{sec ) 

Radius: 

6432144. 

(m) 

Altitude: 

58995 

(m) 

Space Fixed Velocity: 

2309. 53 

(m / s) 

Space Fixed Path Angle: 

66. 098 

(deg) 

Space Fixed Flight Azimuth: 

51. .349 

(deg) 

Earth Fixed Flight Azimuth: 

43.199 

(deg) 

Geocentric Declination: 

28. 909 

(deg) 

Geodetic Latitude: 

29.072 

(deg) 

Longitude: (Pos. East) 

-80. 145 

(deg) 


SP ACE FIXED POSITION AND VELOCITY C OMPONENTS 


Xs 

• = 

6431079. 

(m) 

Ys 


60569. 

(m) 

Zs 


100179. 

(m) 

Xs 


900. 30 

(m/s) 

Ys 


298. 76 

(m/s) 

Zs 


2105.74 

(m/ s) 


VEHICLE ATTITUDE AND ATTITUDE RATE 


Pitch Attitude Angle 

■ ■ 

-63. 757 

(deg) 

Yaw Attitude Angle 


-0.062 

(deg) 

Roll Attitude Angle 


0. 005 

(deg) 

Pitch Rate 

■■ - ' ; 

-0. 009 

(deg/ s) 

Yaw. Rate 

'■ Vs: 

0. 016 

(deg/ s) 

Roll Rate 


0. 004 

(deg/s) 


TABLE 2C 




APOLLO SOYUZ TEST PROJECT 
S-IVB STAGE END CONDITIONS OF FLIGHT 
TYPICAL PLANAR CASE 


Flight Time: Guidance Cutoff Signal 

589.40 

(sec ) 

Radius: 


6528187. 

(m) 

Altitude: 


158688. 

(m) 

Space Fixed Velocity: 


7816.64 

(m/s; 

Space Fixed Flight Path Angle: 


90. 009 

(deg) 

Space Fixed Flight Azimuth: 


53. 621 

(deg) 

Earth Fixed Flight Azimuth: 


51. 961 

(deg) 

Geocentric Declination: 


39.472 

(deg) 

Geodetic Latitude: 


39. 661 

(deg) 

Longitude: (Pos. East) 


-66. 350 

(deg) 

Inclination: 


51.574 

(deg) 

Descending Node Argument: 


156. 014 

(deg) 

Inertial Range Angle: 


17. 706 

(deg) 

Mass: 


30939. 

(kg) 

SPACE FIXED POSITION AND VELOCITY COMPONENTS 


Xs = 

6222693. 

(m) 


Ys = 

161016. 

(m) 


Zs 

1967077. 

(m) 


Xs = 

-2360. 11 

(m/s) 


Ys 

137. 02 

(m/s) 


Zs = 

7450. 56 

(m/ s) 


VEHICLE ATTITUDE ANGLES 


Pitch Attitude Angle 

.-s . . 

-99. 564 

(deg) 

Yaw Attitude Angle 


-0. 129 

(deg) 

Roll Attitude Angle 


-0.035 

(deg) 

OSCULATING CONIC PARAMETERS 


^Perigee Altitude 

— 

149.77 

(km) 

^Apogee Altitude 

= 

159. 07 

(km) 

Eccentricity 

= 

.00071 


Semi-Major Axis 

= 

6532. 58 

(km) 

True Anomaly 


: ■ 346.45 

(deg) 

Period 

= 

87.58 

(min) 


*. Referenced to Equatorial Radius (6378. 16 km) 
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TABLE 2C (CONTINUED) 


APOLLO SOYUZ TEST PROJECT 
S-IVB STAGE END CONDITIONS OF FLIGHT 
TYPICAL PLANAR CASE 


Flight Time: Orbit Insertion 


599. 40 

(sec ) 

Radius: 


6528185. 

(m) 

Altitude: 


158836. 

(m) 

Space Fixed Velocity: 


7823. 95 

(m/s) 

Space Fixed Flight Path Angle: 


90. 000 

(deg) 

Space Fixed Flight Azimuth: 


54. 081 

(deg) 

Earth Fixed Flight Azimuth: 


52. 450 

(deg) 

Geocentric Declination: 


*39.877 

(deg) 

Geodetic Latitude: 


40. 066 

(deg) 

Longitude: (Pos. East) 


-65. 671 

(deg) 

Inclination: 


51. 575 

(deg) 

Descending Node Argument: 


156. 015 

(deg) 

Inertial Range Angle: 


18. 392 

(deg) 

Mass: 


30865. 

(kg) 

SPACE FIXED POSITION AND VELOCITY COMPONENTS 


Xs L= . 

6198634. 

(m) 


Ys = 

162375. 

(m) 


Zs B 

2041511. 

(m) 


Xs 

-2450. 29 

(m/s) 


Ys = 

134. 75 

(m / s ) 


Zs > 

7429. 14 

(m/s) 


VEHICLE ATTITUDE ANGLES 


■'■■Ah' Pitch Attitude Angle -Vs 


-99. 564 

(deg) 

Yaw Attitude Angle = 


-0. 135 

(deg) 

Roll Attitude Angle = 


-0.218 

(deg) 

OSCULATING CONIC PARAMETERS 


^Perigee Altitude = 


150.02 

(km) 

^Apogee Altitude = 


■ 183. 34 

(km) 

Eccentricity = 


. 00255 


Semi-Major Axis = 


6544.84 

(km) 

True Anomaly = 


0.094 

(deg) 

Period = 


87. 82 

(min) 


* Referenced to Equatorial Radius (6378. 16 km) 
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TABLE 3C 


APOLLO SOYUZ TEST PROJECT 
SEQUENCE OF EVENTS 
TYPICAL PLANAR CASE 


FLIGHT TIME 

PROGRAM TIME 

(SEC) 

(SEC) 


-17.20 

— . 

Guidance Reference Release (GRR) 

0.00 

— 

First Motion 

0.20 

( 0 . 00 ), 

Lift-off Signal; Initiate Time Base One 

59.70 

-L 

Mach One 

74.39 

— 

Maximum Dynamic Pressure 

132.00 

(131.80) 

( 0 . 00 )^ 

Tilt Arrest 

135.62 

Level Sensor Activation; Initiate Time 
Base Two 

138.62 

(3.00) 

Inboard Engine Cutoff (IECO) 

141.62 

( 0 . 00)3 

, Outboard Engine Cutoff (OECO); Initiate 
Time Base Three 

142.72 

( 1 . 10 k 

Ignite Ullage Rockets 

142.92 

(1.30 k 

Separation Signal 

143.00 

-J 

S-IB/S-IVB Physical Separation 

144.32 

(2.70). 

S-IVB J-2 Engine Start Command 

147.72 


90 Percent J-2 Thrust Level 

150.72 


Termination of Ullage Burn 

154.92 

(13.30)_ 

Jettison Ullage Rockets 

166.32 

O 

Dynamic Pressure = 1 PSF 

166.62 

--- 

LES Jettison 

171.75 

(30.00) 

IGM Initiation 

469.72 

(328.10), 

EMR Shift Command 

589.40 


Guidance Cutoff Signal (GCS) 

589.60 

( 0 . 00) 4 

Inertial Attitude Freeze; Initiate 
Time Base Four 

599.40 


Orbit Insertion (01) 


TABLE 4C 

APOLLO SO YuZ TEST PROJtCT 
TYPICAL PLANAR CASE 
S-(B STAGE FLIGHT DATA 


FLIGHT 

MASS 

Thrust 

DRAG 

LONGITUDINAL 

DTNAHlC 

A • M ♦ 1 * 

MACH 

PITCH ANGLE 

TIME 

(SEC) 

(KG) 

(TOTAL) 
( N 1 

(N) 

ACCELERATION 

(M/SEC2) 

PRESSURE 
( N / M 2 ) 

( KG-M/MJ-R AD ) 

NO. 

UF ATTACK 
(DEG) 

•17*20 

594674 • 

0. 

0* 

• UGG 

U* 

0. 

• 00 

N/A 

■ BO 

588203* 

7132169. 

262. 

12*145 

1* 

0. 

*00 

N/A 

10*00 

559814. 

7344526* 

1 1424. 

13*120 

510* 

2383. 

• 1)9 

-1.764 

20*00 

531215. 

7457508* 

44008* 

13*976 

2499. 

491 4u. 

*20 

-1 .350 

30*00 

502070* 

7561081 . 

94688. 

14.878 

6574 * 

3 1 5 0 9 i • 

* 33 

-.598 

00*00 

073691 * 

7680436. 

159764. 

15*906 

12901 * 

1224977. 

.51 

• 001 

50*00 

444882* 

7821190. 

24Q484. 

17.QS7 

20828* 

3518143* 

.73 

.217 

59*70 

416938* 

794^985. 

658466* 

17*492 

28216. 

8129552* 

1*00 

.287 

60*00 

416079* 

7948246. 

672430. 

17*502 

26391 . 

8307465* 

1.01 

.260 

70*00 

387128. 

8082215. 

657518. 

19*192 

32590. 

15716239* 

1.36 

.064 

79*39 

370421 . 

8134208. 

572761. 

20*206 

33173* 

19876325. 

1 *56 

-.057 

80*00 

358161 * 

8187056. 

480872. 

21*520 

32103* 

25870968. 

1.86 

.067 

90*00 

329300* 

8244755. 

314492. 

24*082 

20282* 

37230821 . 

2*40 

-.233 

100*00 

300560 • 

8261615. 

173359. 

26*911 

15249. 

47182780* 

2*94 

-.510 

110*00 

271886* 

8249361. 

87481 . 

30*022 

8540* 

54635624* 

3.55 

-1.313 

120*00 

243314* 

8215092. 

24338. 

33.667 

4369. 

59617471. 

4.22 

-2. 1 J6 

130*00 

214892. 

0161847. 

•4857. 

38*008 

2152* 

6270041 2. 

StOl 

-3.079 

132*00 

209239* 

8147194. 

-7771 » 

38*979 

1868 . 

o3 155083 • 

5*20 

•3.274 

135.62 

199Q02* 

61 16482. 

-14019. 

40*859 

1465* 

6387455/. 

5.64 

-2.555 

138.62 

1 90566 • 

8078694. 

-21650* 

42*508 

1182* 

64394289. 

6.04 

- 1 • 655 

190*00 

188213* 

4128249. 

-21407. 

22*o4 B 

1041 • 

6459372b. 

6 . 1 7 

-1.314 

I 91* 62 

185432* 

3572512. 

-22208. 

19*386 

692* 

64860045* 

6.32 

-.826 

102*72 

184799. 

247075. 

-20545. 

1*448 

788. 

65010546* 

6.36 

-.544 

102*92 

184684* 

255664. 

-20135. 

1.493 

769* 

65031 1 18 • 

6.37 

-.498 

103*00 

184671. 

242895. 

-19983* 

1*423 

762* 

65038705. 

6*37 

-.481 


Guidance Reference Release 
First Motion 
Mach One 

Maximum Dynamic Pressure 
Tilt Arrest 

LSA, Initiate Time Base Two 
IECG 

OECO, Initiate Time Base Three 
Ignite Ullage Rockets 
Separation Signal 
S-IB/S-IVB Physical Separation 



table sc 


FLIGHT 


■ SPACE FIXED 

APOLLO SO YUZ TEST PROJECT 

typical planar case 

S-lB STAGE FLIGHT DATA 

POSITION AND 

VEL0C1TT vector 

COMPONENTS 

m mm 

TIME 

RADIUS 

VELOCITY 

PATH ANGLE 


A 

r 

i 

Dx 

DY 

DZ 

(SEC) 

(M) 

1 M/S | 

(DEG) 


( H ) 

(M) 

(H> 

(H/S) 

( M/S ) 

(M/5) 

• 1 7 • 20 

4373379. 

408*57 

9Q.000 


6373353. 

12231. 

-131*2. 

• 00 

219.29 

278*12 

• 00 

6373379. 

408*57 

90.000 


6373349. 

17377. 

-0377. 

-.45 

299, J2 

278*30 

10*00 

A373520* 

409*52 

05.0S3 


6373405* 

20367. 

-5593. 

20.91 

298.92 

270*41 

20*00 

4373994. 

416*21 

60*732 


6373952. 

23356 . 

-2799. 

66.Q6 

298*79 

202*13 

30*00 

6374007. 

435*26 

75. U 10 


4374033. 

26343. 

84* 

111.34 

29e.75 

296.31 

40*00 

6374275. 

470*17 

69.294 


6376206. 

29334* 

3160. 

164.70 

299.62 

322*74 

50*00 

6370230* 

524*10 

64.249 


6370153* 

32339. 

6590* 

225.04 

301*37 

364 . 6 ) 

59*70 

6300740* 

595*21 

60.631 


6300654. 

35270. 

10396. 

209.55 

302.78 

422.80 

00*00 

6300048 • 

597.60 

60*551 


6300741* 

35361 . 

10523. 

291.44 

302.02 

424.04 

70*00 

6304109. 

689. 14 

50*522 


6303976. 

30399. 

15149. 

356.02 

305. QS 

504,51 

74*39 

6305757. 

730*14 

57.943 


6305610* 

39739. 

17456. 

300*39 

305*76 

648*19 

• 0*00 

6300077. 

009*43 

57*480 


6307909. 

414S0. 

20710* 

431.09 

306,54 

612.68 

9q«qB 

6392030* 

961.45 

57.549 


6392616* 

44521 . 

27517. 

510.54 

305.64 

755. 19 

100*00 

6396400* 

1148*70 

56.507 


639«122. 

47571 . 

35947. 

591.20 

301*50 

936.60 

1 10*00 

6404017 . 

1371*97 

60.051 


6404449. 

SQ6 | 3 « 

46376. 

674.20 

303.91 

1155.60 

120*00 

4412104. 

1634.60 

61.796 


6411606. 

53648* 

59202. 

75* 3 97 

302*90 

1 4 1 6.73 

130*00 

6420248. 

1942.09 

63.710 


6419502. 

56670 • 

74075. 

037.47 

301*30 

1726*15 

132*00 

6422006. 

2009.59 

64.106 


6421273. 

57273* 

70396. 

853.12 

300.07 

1794.47 

135*42 

4425246. 

2137.48 

64.008 


6424417. 

50362. 

85134. 

881.71 

300.04 

1923.90 

138*62 

6420019. 

22 49. 00 

65.313 


6427101* 

59261. 

91074. 

907.04 

299.32 

2035,74 

140*00 

6429315. 

2279.76 

65.551 


6426353. 

59672. 

93090. 

910.70 

299,00 

2060.45 

141*62 

643005c. 

2307*87 

65.033 


6429033. 

60150* 

97206* 

910.42 

290.06 

2099,54 

142*72 

6431064. 

23|0*20 

66.044 


*430631 . 

60987* 

99*00* 

902.77 

298,78 

2105,41 

142*92 

6432074. 

23o 9 *72 

66*083 


6431011 • 

60546* 

100021 » 

900.98 

290.77 

2105,65 

143*00 

6432144. 

23Q9.53 

66*098 


6431079. 

60569. 

100179. 

900.30 

298.76 

2105.74 



T A6LE 6C 

APOLLO SQYOZ TEST PROJECT 
TYPICAL PLANAR CASE 

s-ie stage plight oaia 


FLI6HT 


earth fixed 

1 

1 

• 

« 

• 

. ' ■ 


EARTH FIXtO 

POSITION ANO 

VELOCITY 

VECTOR COMPONENTS 

time 

position 

VELOCITY 

PATH ANGLE 

X 

Y 

Z 

DA 

DY 

02 

(SEC) 

1 19 » 

(M/S) 

(DEG) 

( H ) 

<M) 

c « ) 

(il/S) 

1 M/S J 

(M/S) 

-17*20 

90. 

• 00 

N/A 

90* 

0* 

0* 

.00 

" *00 

-.00 

• 00 

90* 

.00 

N/A 

90* 

-0* 

c. 

• uo 

■•*00 

• 00 

10*00 

231. 

29.62 

*900 

231 « 

"1 • 

•0* 

29.62 

-.15 

- * 03 

20*00 

707. 

67.13 

3*112 

707* 

"3. 

9. 

67.09 

-*28 

3*98 

30*00 

1602* 

113.95 

8*905 

1599. 

*6 • 

109. 

1 12.62 

-•37 

17.90 

HO* 00 

3013* 

l7 1 .92 

19*766 

2987. 

■*7. 

398. 

166.33 

*91 

93.98 

50*00 

5i>57 • 

293.21 

20*595 

9952. 

5* 

1025. 

227.90 

2*02 

89.91 

59*70 

7769. 

325*10 

26*1 15 

7976. 

31* 

2115. 

292.15 

3*30 

192.57 

*0*00 

7865. 

327.70 

26*286 

7563 . 

32. 

2 1 SB • 

299,06 

3*39 

199.59 

70*00 

1 1535. 

923.97 

31*925 

10027. 

1 6 • 

3978. 

360. 16 

5*96 

223*63 

79*39 

13961 . 

979.91 

39*329 

12977. 

1U1* 

5052. 

392,1 1 

6*16 

266*99 

50*00 

16256. 

596.98 

37*30’ 

19799, 

138* 

67 26 . 

935.38 

6*90 

331*09 

90*00 

22298. 

699.85 

92*510 

1 9*»5S « 

209. 

10713. 

516. u7 

6*05 

972*68 

100*00 

29956. 

885*79 

97*976 

25129* 

260* 

16313* 

596.37 

5*29 

653* (0 

1 10*00 

39569. 

1107.19 

51*783 

31533* 

311 . 

23901 . 

683.96 

5*05 

870.99 

120*00 

51509. 

1367.52 

55*609 

38795. 

361 • 

33875* 

768.87 

9*93 

1 130*90 

130*00 

66179. 

1672.66 

59*052 

969<j5* 

9o9 « 

96689 • 

852.66 

9*98 

1939.01 

132*00 

69983. 

1739.68 

59.709 

98627. 

917. 

99630. 

869.06 

9*35 

1507.05 

135*62 

75813. 

1866.76 

60*832 

51832* 

933. 

55326. 

899,09 

9*13 

1635*98 

138*62 

81902* 

1977.80 

61 *695 

59570* 

995. 

60900. 

926.99 

3*95 

1797*37 

1 HO *00 

89063. 

2008.17 

61*975 

55898* 

950. 

62829. 

929,82 

3*93 

1779.99 

191*62 

87252. 

2u35.76 

62*397 

57359. 

957. 

65797. 

93U.uS 

3*98 

1810*88 

192*72 

89929. 

2037.57 

62*589 

58379. 

96} • 

67799. 

922,65 

9*03 

1 8 l 6 * 7 U 

192*92 

89829. 

2036.99 

62*633 

58563* 

962 * 

68107. 

920.69 

9*09 

1616*99 

193*00 

89973. 

2036*77 

62*699 

50632* 

962 • 

68293. 

920.23 

9*05 

1817*02 


TABLE 7 c 

APOLLO SO YUZ TEST PROJECT 
T YP I CAl PLANAR CASE 


[ 

i 1 




5-1 B STAGE 

flight 

DATA 




flight 

ALTITUDE 

range 

relative 

VELOCITY 

vector 

a2 I HUTh 

longitude 

GtOCENTR I C 

GEOOETlC 

TIME 



VELOCITY 

space FIXED 

earth f I XcO 

(PQS, EAST) 

DECLINATION 

LAT I1UDE 

(SEC) 

1 KM ) 

(KM) 

(M/S) 

(DEG) 



(DEG) 

(DEO) 

(DEG) 

(DEG) 

•17.20 

• 000 

*000 

.00 

90.000 



- N/A, 

•80.621 

28.466 

28.627 

• 00 

• 090 

*000 

1*19 

90.000 



N/A 

•8Q.621 

28.466 

28.627 

10*00 

• 231 

• 001 

29.45 

89.978 



39*356 

•8Q • 62 1 

28.466 

28.627 

20*60 

.707 

• Oil 

47.11 

89*591 



36 * 4u7 

•80*621 

26.466 

28.627 

30*00 

1*599 

• 108 

113.62 

88.186 



41*013 

•8Q.620 

28.467 

28.628 

40*00 

2*987 

.404 

170.61 

85.823 



43*021 

•80 . 6 | 8 

28.469 

28.630 

50*00 

4.952 

1 *034 

239.8c 

82.524 



43*968 

“80*614 

28.473 

28.634 

59*70 

7.474 

2.128 

318.39 

78.555 



44*006 

•80*606 

26.480 

28*641 

40*00 

7.544 

2*171 

320.85 

78.428 



44»0U3 

•80.606 

28.480 

28.642 

70*00 

10*829 

3.994 

412.10 

74*110 



44.131 

•80.593 

2 8.492 

28.653 

74.3? 

12.479 

5.049 

460*25 

72*167 



44.074 

-80.585 

28 .499 

28 . 640 

80*00 

14.802 

4.742 

533.12 

69.539 



43.969 

•80.573 

28.509 

28.671 

90*00 

19.544 

10*722 

695*01 

65*6o9 



43*548 

-80.545 

28.535 

28*697 

100*00 

25.145 

14*302 

879.50 

61.018 



43*313 

-80*506 

28.572 

28.734 

I 10*00 

31.578 

23.850 

1090**0 

57.779 



43.225 

-8Q.453 

28.621 

28.783 

120*00 

38.885 

33*751 

1344.45 

55*170 



43.187 

•80*383 

28.686 

28.848 

130*00 

47.075 

44.439 

1651.29 

53 . 066 



43*168 

-80*294 

28.769 

28.932 

132*00 

48.8(9 

49*354 

17)9.84 

52*698 



43*167 

-80*274 

28.788 

28.951 

135**2 

52.070 

54*984 

1848.1 1 

52*073 



43*168 

-80.234 

28.825 

28.988 

1 3* *42 

54.854 

59.999 

1957.87 

5|*598 



43*172 

•80*199 

28.858 

29.021 

140*00 

54.155 

42*397 

1986.68 

51.473 



43.178 

-80* 182 

28.874 

29.037 

141*42 

57.494 

45*277 

2017.47 

51*362 



43*189 

-80*162 

28.893 

29.056 

142*72 

58*734 

47*247 

2020*04 

51*348 



43*197 

•80*148 

28.906 

29.069 

142*92 

58.925 

47*406 

2019.45 

51.348 



43*199 

-80*146 

28.908 

29.071 

143*00 

58.995 

47.740 

2019*24 

51.34? 



43.199 

•80*145 

28.909 

29.072 


TABLE. SC 

APOLLO SOYuZ TEST PROJECT 
TYPICAL PLANAR CASE 
S-18 ST AGE FLIGHT DATA 


FLIGHT 

vehicle 

ATTITUDE 

ANGLE 

VEHICLE ATTITUDE 

RATE 

VEHICLE 

attitude 

error 

time 

pitch 

VAN 

ROLL 

PITCH 

Y As 

roll 

PITCH 

Y An 

ROLL 

(SEC) 

(DEG! 

(DEG) 

(DEG) 

(OEG/'S) 

lDtG/Sj 

(DEG/5) 

C DEG ) 

IDEGJ 

1 0EG ) 

• 1 7 . 2o 

• 000 

.000 

-97*100 

— .002 

• 003 

*002 

•OOO 

. QQu 

. uoo 

.00 

-.093 

.096 

-97.066 

-.002 

. 0o3 

.002 

-.093 

• 096 

• U39 

lO.Oti 

-.029 

-.007 

-97.100 

- . UOO 

• 00 1 

. OOo 

-.Oil 

-.022 

. OUO 

2b • ub 

•3.512 

-.000 

-38.532 

-.900 

-•ouO 

1 >009 

.255 

.201 

-.932 

30.00 

-7.731 

.023 

-28.530 

-.990 

• Ob 6 

1 >000 

.316 

• 197 

-.930 

HO. 00 

• 1 2. 3s ] 

.030 

-18.530 

». 996 

-.000 

1 .000 

• 922 

. 16B 

-.930 

5b. 00 

-17.791 

-.109 

-8.539 

-.552 

-.028 

.999 

.959 

-• 120 

-.939 

59.7b 

-23.299 

-.605 

*093 

-.562 

-.(ill 

• 009 

• 391 

• . 605 

.091 

Ao.QO 

-23.912 

-.609 

*086 

-.563 

-.01 3 

-.097 

.391 

- . 6U9 

.009 

70.00 

-29.199 

-.779 

• 001 

-.595 

- » U 9 B 

-.000 

.953 

-.779 

-.002 

79.39 

-31.705 

-.790 

*005 

-.597 

.028 

• 00 1 

.536 

-.790 

.002 

BO. 00 

-35.305 

-.616 

• 001 

-.675 

• 032 

• (002 

• 6b9 

-.616 

-.002 

90.00 

-92.552 

-.096 

• 002 

• • 766 

*093 

.003 

• 659 

“ . 096 

• 001 

100.00 

-97.929 

-.000 

• 009 

-.501 

- • uo3 

• 001 

.938 

• .000 

• 009 

110.00 

-52.816 

-.036 

• 017 

-.995 

. 00 3 

.000 

• 992 

“•036 

• 017 

120.00 

-57.S65 

-.063 

*019 

-.960 

- » 002 

• OOo 

.995 

• • 0 6 3 

.013 

130.00 

*62.398 

-.162 

• 010 

-.969 

-«uu2 

-*oou 

» 9uS 

-.162 

.009 

132.00 

-63.207 

-.167 

• 009 

-.970 

-.003 

-.000 

.925 

- « 1 6 7 

.000 

138.62 

-63.019 

- . 1 7 1 

•007 

.050 

-•Obi 

- • 003 

- • 1 07 

*.17 1 

.007 

130*62 

-63.792 

-.170 

• 005 

-.012 

• 002 

-.000 

-•060 

-.170 

.005 

190.00 

-63.709 

-.126 

• 009 

.0-16 

. ij55 

-.001 

-.077 

-»126 

.009 

191.62 

-63.761 

-.075 

•003 

.015 

♦ 009 

-*U0i 

-*099 

-.075 

.003 

192.72 

-63.755 

• .066 

•009 

-.005 

• 013 

. 00 3 

-.093 

* . 066 

.009 

192.92 

-63.756 

- .063 

• 009 

- *008 

• OlS 

*009 

- *099 

••063 

.009 

193.00 

-63.757 

- • Q62 

• 005 

-.009 

* 0 1 6 

• 009 

-.095 

T*Q62 

• 005 


TABLE *c 

APOLLO SOYUZ TEST PROJECT 

typical planar case 

S-4B STALE FLIGHT DATA 


FLIGHT 

HASS 

■ THRUST 

drag 

LONGITUDINAL 

DYNAMIC 

central 

PITCH ATT. 

PITCH ANGLE 

TINE 


(TOTAL) 


acceleration 

pressure 

RANGE ANGLE 

COMMAND 

Of attack 

(SEC) 

(KG) 

(N) 

{ N > 

(M/52) 

( N/M2 ) 

(DEG) 

(DEG) 

(DEG) 

143.00 

1 38809 . 

40075, 

3329. 

.265 

762. 

1.098 

•63.712 

-.480 

144.32 

1 38*09. 

39965. 

2861 . 

.268 

651 . 

1 .122 

-63.712 

-.220 

197.72 

138502* 

9040*8, 

202*. 

5.792 

430. 

1.184 

•63.712 

. 105 

150*72 

137898. 

846856. 

1436. 

6.279 

306. 

1,239 

•63.712 

1.136 

159.92 

13*830. 

1019172. 

883, 

7.442 

1*8. 

1.317 

• 63 * 7 1 2 

2.466 

1 6o«00 

135533. 

1019337. 

512. 

7.51* 

103. 

1.413 

-63,712 

3.5)9 

1*4.31 

13097*. 

1019765. 

26U < 

7,784 

48. 

1.534 

•63.712 

4,892 

1*4.62 

130691. 

1019713. 

251, 

7.804 

46. 

1.540 

•63.712 

4.960 

170.00 

128891. 

1021335. 

175. 

7.923 

30, 

1.606 

•63.712 

5.664 

1 7 1 , 7S 

128961 . 

10261*1. 

144. 

7.98 7 

24. 

1.641 

•63.712 

6,048 

1 * 0.00 

126932. 

1102322*. 

1£»7. 

8 . o 9 j 

6. 

1.806 

-55.824 

14.468 

1 * 0*00 

123979. 

1023368, 

36. 

8.255 

2. 

2.011 

-56,432 

16.774 

200.00 

121 5 1 *. 

1023438. 

12. 

8,422 

1 . 

2.222 

-57.575 

17,398 

210.00 

11*065, 

1021221 . 

5, 

6,577 

0* 

2.439 

-58,556 

18.008 

22 o *00 

1 16619. 

1020447. 

2 . 

8,75) 

0 . 

2.662 

•59.664 

18.460 

230.00 

119149. 

101*923. 

1 • 

6.920 

0 . 

2,892 

•60*616 

19.043 

2 * 0^00 

11 1 7 2 1 • 

10179*4. 

1 • 

9,112 

0 , 

3,127 

-61.780 

19.371 

250.00 

10 * 2 * 0 . 

1016538. 

0 . 

9.302 

0 . 

3.369 

662.737 

19.769 

2 * 0.00 

106838. 

1016512. 

0 . 

9,514 

u. 

3.618 

•63.815 

20*027 

270.00 

109390. 

1017*94. 

u. 

9.751 

0 . 

3.874 

•65*106 

19.965 

2 * 0.00 

101949. 

101*571 , 

0 . 

9.99 1 

u. 

4.137 

•66.145 

20*174 

2 * 0.00 

99494. 

1017727. 

0 . 

10.229 . 

0 . 

4.407 

-67.304 

20.185 

300.00 

97044. 

1016660* 

0. 

10.476 

0. 

4.665 

•68.426 

20*176 

310*00 

94402. 

1017254. 

0. 

10.753 

0. 

4.972 

•69.414 

20,270 

320.00 

92|59. 

1014515. 

0. 

1 1 .030 

u. 

5.266 

-70,538 

20,160 

330. GO 

89714. 

1017338. 

0. 

1 1.339 

o . 

5.569 

•71*588 

20,058 

390*00 

87244. 

101*955. 

o . 

11.676 

0, 

5.881 

•72*917 

19.693 

3*0.00 

84817. 

1017470. 

0. 

11.996 

o. 

6.202 

•73,996 

19.400 

3*0. 00 

82372. 

1014661 • 

0. 

12.342 

0 . 

6,533 

•75*003 

1?«243 

370.00 

79927. 

1015560. 

0. 

12*706 

0. 

6.874 

•76,084 

18.978 

3*0.00 

77977. 

1018962. 

0. 

13.152 

0. 

7,224 

•77.261 

18,609 

3*0.00 

75Q29. 

1013965. 

a. 

1 3 , 51 4 

0. 

7.586 

-78.392 

18.162 

90o * 00 

72587. 

1013822. 

0. 

13.947 

0 , 

7.959 

-79.378 

17.921 

910.00 

70144. 

1013540. 

0. 

14.449 

0 . 

8.343 

•80.529 

17,448 

920*00 

67702. 

1013301 • 

u. 

14.967 

0. 

8.740 

•81.677 

16.950 

S-IB/S-rVB 

Separation 








S-IVB Start 

Command 









J-2 90 Percent Thrust 
Termination of Ullage Burn 
Jettison Ullage Rockets 
Dynamic Pressure = 1 PSF 
LES Jettison 
1GM Initiation 



TABLE 9C (Continued) 
APOLLO SO YuZ TEST PROJECT 
TYPICAL PLANAR CASE 
S-9B STAGE FLIGHT DATA 



FLIGHT 

HASS 

Thrust 

DRAG 

LONGITUDINAL 

DYNAMiC 

CENTRAL 

PITCH ATT, 

PITCH ANGLE 


TIHC 


(TOTAL) 


acceleration 

PRESSURE 

range angle 

COMMAND 

OF ATTACK 


(SEC) 

(KG) 

1 N | 

(N) 

(H/S2) 

( N/M2 ) 

( OEG ) 

(DEG) 

(DEG) 


930.00 

65259. 

1016529. 

0. 

15.57 7 

0. 

9. 198 

-82.818 

16.936 


RRfl.GO 

62809. 

1017RRR. 

u* 

16.199 

0 . 

9.570 

-89.099 

15.806 


RSo.QO 

6036R. 

1013580. 

u . 

16.791 

u* 

10.006 

-85. 126 

15.278 


96U.Q0 

57920. 

1013339. 

0. 

17.995 

u. 

10. 956 

-86.299 

19.703 


R7u*00 

55522. 

1012726. 

0. 

I8.2RO 

0 . 

10.92) 

-87.380 

19.089 

9) 

9 70 . 25 

55966. 

91Z7SR. 

u. 

16.95b 

0. 

10.933 

-87,909 

19.U69 


980.00 

53R I 5. 

858999. 

u. 

16.081 

o. 

11.900 

-88.515 

13.538 


9*0.00 

51360. 

858869 • 

u. 

16.722 

0. 

1 1 .899 

-89.556 

13.070 


500.00 

R93o6 • 

858732. 

0. 

17, R I 6 

0. 

12.901 

-90.591 

1 2 • 6u5 


510.00 

R7252. 

658559. 

0. 

18. 16V 

0. 

12.92R 

-91.689 

12.059 


520.00 

R 5 1 9 9 . 

856380. 

0. 

18.99) 

0. 

13.963 

-92.895 

11.39] 


530.00 

93195. 

858179. 

0. 

19,890 

0. 

19.018 

-93.981 

10.798 


5R0.00 

R 1 092 . 

857962, 

0. 

20.879 

O'. 

19.590 

-95.197 

10,085 


550*00 

39032. 

86)875. 

o. 

22.081 

0. 

15.161 

-96.996 

9.297 


560.00 

36973. 

858679. 

0. 

23.22R 

u . 

15.791 

-97.609 

6.566 


570.00 

3R9 I 9 . 

858237. 

u. 

29.577 

0. 

16.921 

-99.698 

6.790 


560.00 

32867. 

857623. 

0* 

26.093 

V» 

17.073 

•99.529 

7,960 

10) 

589.R0 

30939. 

856777. 

0. 

27,692 

0. 

17.707 

-99.937 

7,960 


S9o . 00 

30885. 

52920. 

0. 

1.713 

0. 

17.798 

•99.937 

7 .999 

ID 

599. RO 

30865 . 

0. 

R. 

" .OOo 

u. 

16.393 

-99.569 

8*639 

9) 

EMR Shift 









10) 

Guidance Cutoff Signal 








U) 

Orbit Insertion 










table IOC 


FLIGHT 


space fixed 

APOLLO SQYUZ TEST PROJECT 
TYPICAL PLANAR CASE 
S-.4B STALE FLIGHT DATA 

VELOCITY VECTOR 

COMPONENTS 

• •• 

TIME 

RADIOS 

velocity 

PATH ANGLE 


A 

1 

1 

DX 

or 

oz 

(SEC) 

(M) 

(M/S) 

(DEG) 


CM) 

C M ) 

(H) 

(M/S) 

(M/S) 

(M/S) 

143*00 

6432(51 . 

2309.52 

66*099 


6431085. 

60570* 

100193. 

900*27 

298.76 

2105,74 

144*32 

6433379. 

2304.73 

66*363 


6432266. 

60965* 

102975* 

887.69 

298,66 

2105.84 

I *47 • 72 

64S6471. 

2296.85 

67.U40 


6435230* 

61980* 

110137* 

857*18 

298,57 

2109.89 

150*72 

4439131. 

2304*01 

67.611 


6437770* 

62876* 

1 16491 . 

836*39 

298,91 

2125,93 

154*92 

6442768. 

2319.41 

68.379 


6441227* 

64131 • 

125476. 

809.90 

298,61 

2152.80 

160*00 

6447Q34. 

2339*18 

69.288 


6445257* 

65645* 

136485. 

778,23 

297.85 

2185.73 

166*31 

6452)54. 

2365*54 

70*389 


6450047. 

67523 » 

150416. 

739.16 

296.93 

2227.39 

166*62 

6452400* 

2366*92 

70*442 


6450276* 

676)5* 

IS l IQ 9 . 

737.26 

296.88 

2229.49 

1 70*00 

6455045. 

2382.30 

71.014 


6452730* 

686)6. 

158672* 

716.79 

296.30 

2252,50 

1 7 1 • 75 

6454394* 

2390*52 

71.306 


6453975* 

6 ? 1 3 4 » 

162624* 

706.24 

295,99 

2264.55 

1 BO * 00 

6462548. 

2429.94 

72.580 


6459601 • 

71567* 

181540* 

659.33 

293.23 

2320.35 

1 Bo* 00 

6469628. 

2478*68 

73.870 


6465948* 

74479. 

205065* 

610 » 06 

289.29 

2384.95 

200*00 

6474322* 

2530*91 

75.ll 1 


6471801* 

77352. 

229246* 

560.50 

285.32 

2451*52 

210*00 

64B2635 • 

2586*51 

76.305 


6477157* 

80186* 

254102* 

510*56 

28J . 44 

25)9,95 

220*00 

6488572. 

2645.54 

77.443 


6482012* 

82982* 

279651 * 

460.43 

277.78 

2590.32 

230*00 

6494J 40* 

2707.82 

78.530 


6486364* 

85/42* 

305914* 

409.91 

274.28 

2662.53 

240*00 

6499345. 

2773*51 

79.561 


6490210* 

88468* 

3329q9. 

359,18 

270.86 

2736,78 

250*00 

6504192. 

2842*51 

80*542 


6493546* 

91160* 

36Q656* 

307.87 

267*52 

28J3.09 

260*00 

6508690. 

29(4.86 

8 ).46B 


6496367* 

938)8* 

389177* 

2 56.22 

264. )9 

2891.54 

270*00 

6512844. 

2991.03 

82.345 


6498669. 

96443* 

418496* 

204.02 

280*89 

2972.64 

250*00 

6516661 . 

3o7fl • 49 

83.173 


6500445* 

99036* 

448638* 

151*06 

257.61 

3056,14 

290*00 

6520147. 

3154*03 

83.952 


6501689. 

101596. 

479628. 

97. SO 

254.31 

31 42,25 

300*00 

652331 1 * 

3241*04 

84.482 


6502393* 

104122* 

SH492* 

43.18 

250.99 

3231.02 

310*00 

6526158. 

3331*58 

85.365 


6502550* 

1 q66 | 5 * 

544257* 

-11*92 

247,62 

3322.34 

320*QU 

6528699. 

3425.86 

85.999 


6502152* 

1G9u74. 

577948* 

-67.78 

244.20 

34(6.49 

330*00 

6530941 . 

3523*93 

86.590 


6501191* 

111499. 

612596* 

•124.60 

240.7b 

3513.49 

340*00 

6532896. 

3626*38 

87.133 


6499658* 

113889. 

648231 * 

-182.31 

237.24 

3614.01 

350*00 

6534571. 

3733*01 

87.640 


6497540* 

116244. 

684887* 

-242.50 

233.74 

3717.85 

360*00 

6535974. 

3843*74 

88a IflS 


6494825* 

1 18564* 

722599. 

6301.83 

230*16 

3824.95 

370*00 

65371 IB. 

3958.75 

88.526 


6491500* 

120847. 

761398* 

-363.30 

226.52 

3935.53 

380*00 

6538015. 

4u78.49 

88.9 0 7 


6487555. 

123094. 

801322* 

-426.07 

222.82 

4050*05 

390*00 

6538677. 

4203*12 

89.252 


6482973* 

1 253q3 • 

8424)3* 

-490.57 

219.10 

4168.64 

400 *00 

6539118. 

4332*28 

89.558 


6477739. 

127475. 

88 47q8 • 

•*556.53 

2)5.29 

4290.99 

410*00 

6539352* 

4466*71 

89.825 


647)838. 

1296Q9. 

928248* 

•624.09 

211.42 

4417.84 

420*00 

6539396. 

4606*72 

90.057 


646825) • 

131704* 

973061* 

•693,60 

207.51 

4549.48 



TA&1£ 1 0 c (Continued) 


FLIGHT 


SPACE FIXED 

APOLLO S0T02 TEST PROJECT 
TYPICAo PLANAR CASE 
S-4B STALE FLIGHT DATA 

POSITION AND 

VELOCITY VECTOR 

COMPONENTS 


TIME 

RADIUS 

VtLOClTT 

PATH angle 


A 

r 

2 

DA 

or 

02 

(SEC) 

(Ml 

(M/S 1 

(DEG) 


( rt ) 

(Ml 

(H) 

(M/S) 

(M/S) 

(M/S) 

'<30*00 

6539266* 

4752*70 

90,254 


6457959. 

133759* 

1019255* 

9765. i 9 

203*54 

4686*28 

440*00 

6538982. 

4 9 1,5« S 2 

90*416 


6449940* 

135774. 

1066827 • 

“839.07 

199.53 

482’. 1 1 

<<SO*Ob 

6536560* 

5w64*7o 

90*847 


644 1169. 

1377SO* 

1 1 15855. 

-915.54 

195.49 

4977*43 

460*00 

6538023* 

5230*93 

90.643 


6431621 • 

139684* 

1166397. 

“994,52 

191.3& 

5 1 3 1 « 9S 

470*00 

6537395* 

5404.86 

90*706 


6421269. 

141577. 

1218518. 

“1076.37 

187.21 

5293.28 

470*25 

6537378* 

5409*17 

90* 7 07 


64210U0* 

141624. 

12198*12. 

“1078,47 

187.11 

5297.27 

480*00 

6536669. 

5559*67 

9Q*8o8 


6410078. 

143430* 

1272151 * 

“l 162.39 

183.34 

5433.70 

490*00 

6535836* 

5720*41 

9o * 88 1 


6396013* 

1 45244* 

1327211 . 

“1251,20 

179,41 

55/9.Q1 

S00*00 

6534920. 

5o8S . o5 

90*922 


6385045* 

1 47u 1 8 * 

1383752* 

“1342,80 

175.38 

5730*20 

810*00 

6S33952* 

6„63* 13 

90*932 


6371 146. 

148751* 

1441836. 

-1437.55 

171.27 

5867*76 

820*00 

6532959. 

6246.32 

9© * 9 i 3 


6356262* 

150443* 

1501831 * 

“1535.99 

167.11 

6052.22 

83o*00 

653197] . 

6438*30 

90 *866 


634u41 3* 

152093* 

15629 U 7. 

-1638.47 

162.92 

6224,20 

840*00 

6531023. 

6639.88 

90*791 


6323498* 

153701 ♦ 

1626043* 

-1745,43 

158.69 

6404 . 40 

850*00 

6530150* 

6652*81 

9o*688 


6306488* 

155267. 

1691029. 

-1857,51 

154.46 

6594.45 

860*00 

6529390* 

7o77.45 

9 o • 5 6 0 


6288327* 

156/90* 

1757966. 

“1975,63 

150.27 

6794.46 

870*00 

6528782* 

7314.66 

90*413 


6265954. 

158271 . 

1826955 . 

-2101*08 

145.89 

7004*89 

880*00 

652835Q. 

7566 .27 

9o*24q 


624428 1 . 

1 59708 * 

1898107. 

“2233*82 

141.34 

7227.62 

589*40 

6528187. 

7816.64 

9©.009 


6222693* 

161016. 

1967077. 

“2360*1 1 

137.02 

7450*56 

890*00 

6528186. 

7623*09 

9 0 o l> Q 3 


6221274* 

161098. 

1 9 7 1 5Su * 

-2366,55 

136,83 

7456*30 

599*40 

6528185. 

7823*95 

9Q.L00 


6198634* 

162375. 

20415) 1 . 

-2450*29 

134. 7S 

7429. i 4 



TABLE He 


FLIGHT 


EARTH FIXED 

APOLLO SOY02 TEST PROJtCT 

typical planar case 

S-MB STALE FLIGHT DATA 

POSITION ANO 

VELOCITY 

vector components — — 

TIME 

POSITION 

VELOCITY 

PATH ANGLE 

X 

Y 

2 

DX 

or 

OZ 

1 SEC I 

1 H 1 

1H/S1 

(DEG) 


4 H 3 

(N» 

(Ml 

1H/S1 

(M/SI 

(N/SJ 

1 M3 • 00 

09907, 

2006*75 

62*650 


50639. 

M62* 

68254. 

920*20 

M • Q5 

1017*03 

1 MM * 32 

92597. 

2001*27 

42*9MQ 


598M6, 

M 68 , 

70*57. 

907*84 

M* 1 1 

1817*10 

IM7.72 

99 288 « 

2021.68 

63*692 


62800 * 

M82* 

7*837. 

876.01 

M * M 6 

1821 * 0 * 

150*72 

1 05 1 93 • 

2027. M5 

6M*05| 


&5M0M* 

M97 • 

8232M * 

857.90 

5*22 

1836,99 

1 SM * 92 

113503. 

20 Ml, 15 

65 • 2M8 


69033, 

520* 

90095. 

832. MO 

S.SM 

1063,70 

160*00 

123425. 

2059,05 

66*310 


73180, 

5M6. 

99636* 

001 *9M 

5*58 

1896, M* 

1*4.31 

1343M5. 

2083*25 

47*597 


78125, 

563* 

1 1 17M1 . 

7*M »M2 

5*49 

1907,93 

144*62 

1 3697 M » 

208M.S3 

67*460 


78362. 

585, 

I 1 2 3 M 3 . 

762.60 

5*69 

1 9M0 , Q2 

170*00 

1M3839. 

2090,84 

68*329 


80902. 

60M * 

1 18929. 

7 M2 » 96 

5*70 

1942, 9M 

171*75 

1 M7M 1 7 . 

2106*55 

68*671 


8 2 1 9 M » 

6 1 M , 

122375. 

732*88 

5*69 

l 97M , 95 

140*00 

14HM50. 

21M3.97 

7fl * 166 


880 M 8 , 

658, 

138901 . 

606,07 

M*M3 

2030 ,55 

190*00 

185517. 

2190*92 

71*481 


9M696. 

692* 

159527. 

4MI.M0 

2*03 

2Q9M * 93 

200*00 

207<)MMi 

22M1 .63 

73*134 


100876, 

705. 

IB 08 O 6 . 

5VM.55 

• 35 

21*1*38 

210*00 

229Q69. 

2295.90 

7M*S30 


106506, 

700* 

202760. 

SM7.M1 

-1*30 

2229, 6$ 

220*00 

25142] • 

2353.79 

75*856 


11162M. 

679. 

225M07. 

500*20 

-2*72 

2300,02 

230*00 

27 M 733 . 

2M15.09 ' 

77*117 


1 16589, 

6M6. 

2M8767. 

M52.71 

-3*76 

2072*27 

2M0 • 00 

290M34. 

2M79.96 

78*308 


12087B* 

6(>5 , 

272859. 

MQ5.12 

-M.5M 

2MM6»6M 

250*00 

322 76 M . 

25M0.27 

79.M38 


12M609. 

556. 

297706. 

357*07 

-5*0? 

2520*13 

240*00 

3M77S1 . 

2620.09 

00*500 


120019. 

50M. 

023329, 

308*81 

•5, Ml 

2601,82 

270*00 

373M3M. 

2695.83 

81*500 


130865. 

MM9. 

3M9752. 

260 * 1 M 

-5*53 

2683, 2M 

2 Bo *00 

3998M0. 

2775.17 

82»MM2 


133220* 

39M. 

377002. 

21O.0M 

»S»M5 

2767, 1M 

290*00 

M2 7 032. 

2858.27 

83*323 


1 35u8 1 • 

3M 1 . 

M0510M. 

161*09 

-5 « 1 9 

2853,72 

300*00 

M5502M. 

29MS.13 

8M* 1M6 


1 36MMI . 

291. 

M3M086, 

110*73 

-M * 75 

29M0 « OM 

310*00 

M 8 3 0 * 1 • 

3005,50 

8M . 9 1 2 


137293* 

2M6 . 

M*3 97 M . 

59. 7M 

-M* 15 

303M *99 

320*00 

513581 . 

3129.87 

85*620 


13763M. 

208 « 

M9M795. 

8 . 1 6 

-3*37 

3129.85 

330*00 

5MM22S. 

3227.95 

06.276 


137M5M. 

179. 

526580* 

-MM. 23 

-2 * M2 

3227 ,6M 

3M0 * 00 

57583M • 

3300 • M6 

06*078 


1 36 7 Mo. 

1*0* 

5593*1 . 

-97.31 

-1*27 

3029, OM 

350*00 

6 0 0 M5 3 * 

0M07.2O 

87.M37 


j 355QM , 

155. 

593173. 

-151.69 

• 13 

3M00.85 

340*00 

6M2 125. 

35M8.0* 

07*9M7 


133711. 

1 6M * 

620QM9 . 

-207 ,02 

1*71 

35M2 ,01 

370*00 

676093. 

3643.23 

88 * MO 8 


131360, 

109. 

66M025, 

-2*0*30 

3 • M8 

3653*75 

300*00 

712005* 

3783. 1M 

88.822 


1 28 MM2 , 

23M • 

701137. 

-320 *6M 

5.M7 

3769.52 

390*00 

7M99 1 1 . 

3907.95 

89.195 


12M9M3. 

300* 

739M30* 

-379,50 

7.7M 

3889. MS 

MOO *00 

708259. 

M037.31 

89.525 


1208M8. 

389. 

7789M0* 

-M39.59 

10*22 

MQ13.29 

S 10*00 

827899, 

MI71.9M 

89.013 


1 1 4 1 M 7 • 

505. 

819711. 

•501*03 

12*95 

M 1 M l . 7 2 

‘•20*00 

8*8887. 

M3 1 2 . 1 M 

90*0*1 


1 10822 * 

6M9 . 

841791 . 

-56M.17 

15*97 

M275.Q5 


TAbLt tic (Continued) 

APOLLO SOYUZ TEST PROJECT 
TYPICAL PLANAR CASE 
5-88 stale FLIGHT oat a 


FLIGHT 


earth fixed 



EARTH FlXtU 

position AND 

VELOCITY 

VECTOR COMPONENTS ---- 

TI«£ 

POSITION 

VELOCITY 

PATH ANGLE 

X 

Y 

l 

OX 

DY 

02 

(SEC) 

CM) 

(M/S) 

(OEG) 

( M ) 

( M ) 

(M) 

( M/S ) 

I M/S 1 

(M/5) 

830*00 

911283* 

8856.32 

90*271 

10*1657. 

825. 

905230* 

— 629 , 0 9 

19.30 

8813.67 

8 HQ • OG 

955151 . 

861 1*33 

90*883 

98238. 

1036. 

950086. 

-6 9 6 . ci l 

22.97 

8558.88 

850*00 

1 000559 • 

87 7g » 69 

90*581 

90930. 

1266. 

996817. 

-765,21 

27.00 

8708.88 

860*00 

1 OH 75 7 3 • 

8937.10 

90*681 

82923. 

1578. 

1088288. 

-836,59 

31,38 

« 60 

H 70 • 00 

1096268. 

5111.19 

90*786 

78190* 

1915. 

1093753. 

-910.89 

36.16 

5029.31 

H 7fl • 25 

1097508* 

5115.51 

90*788 

73962. 

1928. 

1 09501 1 . 

-912.38 

36.28 

5033.36 

H 8 o *00 

1 1 H AS 8 9 • 

5266.13 

90*853 

68696. 

23o2 • 

1 18 876Q • 

-988,79 

81.28 

5172.30 

890*00 

1 1 98 H57 • 

5826.99 

90.928 

58806. 

2781 . 

1 197218. 

•1069.58 

86,69 

5320.35 

500*00 

1251981* 

5S9H.75 

90*970 

83296. 

3237. 

125J 187. 

-1 152.83 

52*88 

5878.88 

5)0*00 

13071 1 l* 

5769,95 

90*979 

31381 . 

379 2 . 

1306730* 

-1238,87 

58*66 

5638,08 

520*00 

13AH0HA* 

5953.28 

90*958 

16508. 

8811. 

1363913. 

-1328,22 

65.32 

5802.8) 

530*00 

1H2283Q* 

6185.31 

9o*9o8 

8768. 

5100* 

1822813. 

-1821.21 

72*89 

5976,28 

580*00 

1883553* 

6386.97 

9 o • 8 2 B 

-9929. 

5863. 

1883508. 

-1518,23 

8q * 22 

6162, 1 9 

550*00 

1586318. 

6559.97 

90*7(8 

-256 ] 6 . 

6707. 

1586092. 

-1619,88 

88.62 

6356.20 

5 AO • 00 

161 1282. 

6788.66 

9o*588 

-82386. 

7638. 

1610667. 

-1727,08 

97.77 

6560.88 

570*00 

1678880* 

7 0 2 1 • 9 1 

9 o * 8 3 l 

-601 76 . 

8668* 

1677338. 

-1880.99 

107.51 

6775.83 

580*00 

178808 1 . 

7273.55 

9o*25o 

-79188. 

97»1 . 

1786219. 

-1961,60 

117.98 

7003. U 5 

589 • HO 

1815790. 

7523.93 

9C * 0 1 0 

-98162. 

10988. 

1813102. 

-2075.86 

128.81 

7230*76 

590*00 

1820193. 

7530*38 

90*003 

-99809. 

1 1025. 

1817883. 

-2081*77 

128.93 

7235.76 

599 • HO 

1889172* 

7531.18 

90*000 

-1 19386* 

12268. 

1885359. 

-2159.97 

135,87 

7213.88 


TABLE |*3 c 


FLIGHT 

ALTITUDE 

range 

RELATIVE 

APOLLO SOYUZ 

typical 

S-4B STAGE 
VELOCITY 

TEST PROJECT 
PLANAR CASE 
FLIGHT DATA 
vector azimuth 

LONGITUDE 

geocentric 

GEODETIC 

TINE 



VELOCITY 

space fixed earth fixed 

(PUS. EAST) 

DECLINATION 

LATITUDE 

(SEC) 

(KM) 

i km i 

IM/SJ 

(DEG) 


(DEG ) 

(0EG1 

(DEG) 

( deg ) 

143.00 

59.002 

67,753 

2019,23 

51,349 


93,199 

•80,145 

28*909 

29,072 

144.32 

60 • 235 

70* 121 

2014.40 

51.359 


93*210 

•8o,)28 

28.925 

29,088 

147.72 

63.340 

76*213 

1990*9) 

51.375 


93*299 

•80*065 

28.964 

29.128 

1 SO * 72 

66.01 1 

8) .6)8 

1996*46 

51.353 


43*266 

•80.047 

29*000 

29.J63 

154.92 

69 • 66 A 

89,267 

2009.87 

51,268 


43*323 

-79,993 

29*050 

29,213 

1 40*00 

73.96) 

98,649 

2027.46 

51*201 


43*355 

-79.927 

29.11) 

29*275 

1 SB . 3 1 

79.09*1 

110*539 

2051.28 

51.096 


43*399 

•79.843 

29*189 

29.353 

1 66.62 

79.342 

111*130 

2052.54 

51.091 


43*401 

•79.839 

29*193 

29,357 

170*00 

82*000 

1 17.593 

2066.68 

51,034 


43*924 

•79,793 

29,235 

29,394 

1 71*75 

83*355 

120*973 

2074*28 

51*004 


43*435 

•79.769 

29*257 

29.421 

)60*00 

89.593 

137*170 

2111*32 

5q*843 


43*454 

•79.654 

29.363 

29. 527 

190*00 

96.665 

157,356 

2157.93 

5o* 657 


43*467 

•79.51) 

29.494 

29*660 

200*00 

103*403 

178.153 

2208 .3q 

50*482 


43*489 

-79.363 

29*630 

29.796 

210*00 

109*76) 

199,583 

2262.27 

50*322 


43*523 

-79.210 

29.770 

29*936 

220*00 

1)5.745 

221*665 

2319.87 

50*179 


43*572 

-79.052 

29.914 

30*080 

230*00 

121*36) 

244,423 

2380.89 

5q*Q5 I 


43*633 

-78.890 

30*062 

30*229 

240*00 

126.6)3 

267.879 

2445.5 0 

49,937 


43*7flS 

-78.721 

30*215 

30*382 

250*00 

131.5)4 

292,055 

25)3*56 

49,835 


43*787 

-78.547 

30*372 

30*540 

260*00 

136*064 

316*975 

2585.13 

49.744 


43.877 

-78.367 

30*533 

30*702 

270*00 

140*273 

342*668 

2660*64 

49,665 


43*975 

-78.181 

30*700 

30*669 

210*00 

144.(46 

369. (60 

2739.75 

49.596 


44*082 

-77.988 

30*671 

31*041 

290*00 

147.69) 

396*481 

2822.64 

49.538 


44*195 

-77.789 

31*047 

31*217 

300*00 

150*9)4 

424.662 

29Q9.28 

49.490 


44*316 

-77.582 

31*229 

31*399 

310*00 

153.823 

453*731 

2999,53 

49.453 


44,494 

•77.368 

31*415 

31*587 

320*00 

156*428 

483,719 

3093*60 

49*426 


49*578 

-77.146 

31*608 

31*780 

330*00 

158.737 

5)4*661 

3191.47 

49.409 


99.720 

-76.917 

31*806 

31*978 

340*00 

160*760 

546*590 

3293.78 

49.4o2 


49*868 

-76.678 

32*009 

32*183 

350*00 

162*506 

579,547 

3400*31 

49.407 


95*025 

-76.431 

32*219 

32*393 

360*00 

163.982 

6|3*570 

35)0*95 

49 e 4 22 


95*190 

-76.175 

32*435 

32*609 

370*00 

165.201 

648.697 

3625.90 

49.4*17 


45*361 

-75.908 

32*657 

32*832 

360*00 

166.176 

684.970 

3745.59 

49.484 


45*541 

-75.632 

32*886 

33*062 

390*00 

166.9)9 

722.436 

3870*18 

99.532 


45*729 

-75.345 

33*122 

33*298 

400*00 

167.442 

761*140 

3999.30 

99.592 


15*925 

-75.046 

33*364 

33*541 

410*00 

167.763 

801*129 

4133.69 

49.6*3 


46*131 

-74.736 

33*614 

33*791 

420*00 

167.896 

842*456 

4273.64 

99.717 


46*346 

-74*413 

33*871 

34*049 



TABLE |2 c (Continued) 
APOLLO SOYOZ TLST PROJECT 
TYPICAL PLANAR CASK 
S-4B STAGE FLIGHT DATA 


flight 

ALTITUDE 

range 

RELATIVE 

VEL0CI1Y VECTOR aZIMUTm 

LONGITUDE 

GEOCENTRIC 

oEODET I C 

time 



VELOCITY 

SPACE FIXED 

EARTH FlXtD 

IPOS, EAST) 

DECLINATION 

LAT1 (UDE 

(SEC) 

(KM) 

(KM) 

(M/S) 

(DEG) 

(DEG) 

(DEG) 

(DEG) 

(OEG) 

430*00 

157.858 

685.177 

4419,54 

49.843 

46,57 1 

-74.077 

34*136 

34.314 

440*00 

157.658 

929*355 

4572*30 

49.9S3 

46*806 

-73*728 

34.408 

34.5B8 

450*00 

167.344 

975*056 

4731.38 

So * 07 6 

47.0S3 

-73.363 

34.689 

34*869 

450*00 

166.906 

1 u2 2 * 3 4 4 

4897.5Q 

5Q.213 

47*311 

-72*963 

34.978 

35*159 

470*00 

166*385 

1o7i *294 

5071.29 

5fl • 366 

47.S81 

-72.586 

35.275 

35*457 

470*25 

166*371 

1072*540 

Su75,6o 

50*370 

47*588 

—72*576 

35.283 

35*465 

480*00 

165.767 

1 121*855 

5225.9] 

50.547 

47.865 

-72* 1 74 

35.581 

35*764 

490*00 

165*045 

1173.954 

5386.45 

50*742 

48*161 

-71*744 

35.695 

36.y78 

500*00 

164.244 

1227*661 

5553.37 

5o * 95 1 

48*470 

-71*298 

36.216 

36.400 

510*00 

163.393 

1283*044 

5728.7 2 

51.176 

48.792 

-7Q.B34 

36.545 

36.730 

520*00 

162.521 

1340*181 

5911,64 

51*4)6 

49*128 

-?o*35o 

36.683 

37 * U60 

530*00 

161,658 

1 399*156 

6103.33 

51*674 

49.480 

-69.846 

37*229 

37.414 

540*00 

160*837 

1 460*059 

6304*59 

5 1 . 950 

49*849 

-69.321 

37*583 

37.769 

550*00 

160*096 

1522*990 

6517.17 

52*246 

50*237 

-68.772 

37*947 

38*133 

550*00 

159.471 

1588* o65 

6741 *43 

52.562 

50*644 

-68 .198 

38*319 

38.507 

570*00 

159*002 

1 655*398 

6978*23 

52* 9u0 

51*071 

-67.598 

36.702 

38.690 

580*00 

158.714 

1725* 120 

7229.41 

53.261 

51*519 

-66.969 

39.094 

39.282 

589,40 

158*688 

1792*957 

7479.33 

53.621 

51*961 

-66.350 

39.472 

39.661 

590*00 

158.697 

1797*364 

7485.75 

53*647 

51 .990 

-66*309 

39.496 

39*685 

599)40 

158*836 

1666*432 

7486.05 

54*061 

52*450 

-65.671 

39.877 

40*066 



T ABLE H C 


FLIGHT 

VEHICLE 

ATTITUDE 

APOLLO SO YU2 TEST PROJECT 
TYPICAL PLANAR CASE 
S-*B STALE FLIGHT DATA 
ANGLE VEHICLE ATTITUDE 

RATE 

VEHICLE 

ATTITUDE 

error 

T J HE 

PITCH 

YAW 

ROLL 


PITCH 

YA* 

poll 

PITCH 

Yaw 

ROLL 

(SEC) 

(DEG) 

(OES) 

( OEG 1 


(OEG/5) 

(OtS/S) 

(DEG/S) 

(OEG) 

(DEG) 

(DEG) 

1*3. 00 

•*3.757 

•.0*2 

•005 


-.00* 

•OS* 

.00* 

-•0*5 

••062 

• 005 

|**.32 

•63.* 17 

.037 

• 0 1 8 


••073 

• 1*6 

• 01* 

*•105 

• 037 

• 018 

1*17.72 

•**. toi 

1.135 

• 126 


-.017 

• 286 

• 076 

••388 

1 • 136 

• 123 

ISO. 72 

•63 .BO* 

.**5 

• 308 


.159 

• •337 

•♦010 

••090 

• 866 

.308 

15* « 92 

•*3.*5l 

-.317 

• •035 


• 000 

•• 101 

• .175 

• 261 

• •317 

-•036 

1*0.00 

-*3.57* 

-.269 

• • 1 15 


-.018 

• 020 

-.056 

• 138 

• •269 

-•115 

1**. 31 

-63. *32 

-.3*6 

••260 


• . 00* 

*•021 

.027 

• 081 

• •3*6 

-•260 

166.62 

•63. *3* 

-.353 

-•253 


-.006 

*•021 

• 020 

• 079 

• •353 

-•253 

170*00 

•63.657 

-.*0* 

■ •293 


-.00* 

••00’ 

-.0*2 

• 056 

• . *09 

-.29* 

171.75 

•63. *75 

-.*19 

• • 3* 1 


-.Oil 

-•003 

-.069 

• 039 

••*19 

-.391 

1*0.00 

•56.9*6 

-1.970 

.363 


.970 

• 076 

.073 

* l • 1 22 

• •539 

.397 

1*0.00 

•56.3*8 

-1.827 

• •560 


-.086 

• 005 

-.01* 

•0*6 

• •*60 

-•56) 

200.00 

•57. *55 

•1.7*5 

• •7*2 


-.139 

• 010 

.035 

• 123 

••*70 

-.7*5 

210.00 

•58. *8* 

•1.557 

• •352 


-.096 

• 020 

• 037 

• 07* 

• •*93 

-•35* 

220.00 

•59. *0* 

•1.361 

• « 0 3 5 


-.10* 

• 015 

• 033 

• 056 

••*92 

-.036 

230*00 

•60.5** 

•1.2*0 

• 313 


-.097 

• Oil 

• 033 

• 070 

-.*98 

• 312 

2*0.00 

•61.670 

-1.12* 

. 6q5 


-.139 

• 01* 

• 022 

• 108 

• •506 

• 603 

250.00 

•62.665 

•1.053 

• 6*8 


-.0*7 

• 006 

-.059 

*069 

• •506 

• 6*7 

2*0.00 

-63.727 

-.991 

• 03* 


-.113 

• 007 

-.063 

.087 

••513 

• 033 

270.00 

•65.0*9 

-.90* 

• •**7 


-.lit 

• 005 

-.062 

.059 

• •513 

• •6*8 

2*0.00 

•66.065 

-.873 

••**3 


-.108 

• 00* 

• 031 

.082 

-.523 

-.*** 

2*0.00 

•67.225 

-.827 

••15* 


-.11* 

• 00* 

• 029 

• 080 

• •530 

-•155 

300*00 

•68.355 

-.7*2 

• 1*3 


• •117 

• 003 

.029 

• 070 

- • 536 

• 1*3 

310.00 

-69.331 

-.782 

• *82 


• .10* 

• Oo3 

• 031 

• 08b 

• • 5*8 

• *82 

323*00 

•70* *6o 

• . 750 

.779 


-.111 

• 002 

• 030 

• 075 

• •553 

.778 

330*00 

•71.526 

-.731 

. *5* 


-.101 

• 001 

-.050 

*060 

-•559 

. *5* 

3*0*00 

•72.803 

-.682 

••12* 


-.1*5 

• 007 

— •0*3 

• 115 

••572 

-•125 

350.00 

•73.971 

••660 

-.671 


-.116 

• 001 

-.05* 

• 027 

-•57* 

-.671 

3*0.00 

-7*. 979 

-.6*9 

-•566 


• • to* 

• 001 

• 021 

• 027 

••582 

-.566 

370.00 

•76.056 

-.630 

• •360 


-.10* 

• 002 

• 020 

• 030 

••592 

••360 

3*0.00 

•77.200 

• . 6 0 1 

• •173 


-.135 

*006 

• 013 

• 062 

-•60* 

-•17* 

3*0.00 

-78.391 

-.573 

•000 


-.092 

-•001 

• 025 

• OUi 

-.607 

• 000 

*00*00 

-79.3** 

-.571 

• 2*1 


• • 1 12 

• 003 

• 019 

• 033 

-•622 

• 2*1 

*10*00 

•80. *95 

-.5*2 

.*2* 


-.116 

• 003 

• 01* 

• 032 

••630 

• *2* 

*20.00 

•81 .6*5 

•a 5 1 6 

.607 


-.11* 

• 003 

• 018 

.029 

-•6*0 

• 607 
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APOLLO 

SOTUZ TEST PROJECT 








typical PLANAR 

CASE 








S-9B 

STAGE FLIGHT 

DATA 





FL 16HT 

VEHICLE 

ATTITUDE 

ANSLE 

VEHICLE ATTITouE 

RATE 

VEHICLE 

ATT JTODE 

ERROR 

TINE 

PITCH 

V A* 

ROLL 

PITCH 

TA* 

roll 

PITCH 

Y A 6 

ROLL 

1 SEC) 

IDES) 

( OEG ) 

< deg > 

1 uEG/5 1 

( DtG/5 1 

(OEG/5) 

(UEG) 

(DE&l 

( DEG 1 

930.00 

-82.789 

-.990 

.791 

-.119 

• 0li2 

*01 8 

•030 

- • 6SU 

.791 

990.00 

-89.012 

-.953 

.828 

-.117 

» 003 

-.059 

.028 

- . 660 

.828 

*•50.00 

-85.107 

-.931 

• 313 

-.107 

*002 

-.051 

• 0 1 7 

■ . 665 

• 312 

<•60*00 

•86.229 

-.907 

-.212 

-.119 

.00 3 

- . 053 

• 021 

- . 679 

-.212 

*•70.00 

-87.369 

-.380 

••799 

-.119 

• 003 

-.053 

• 020 

- • 682 

-.799 

970.2S 

-87.392 

-.380 

-.750 

-.119 

• Oo3 

• 026 

• 021 

— .682 

-.750 

*•80.00 

-88.506 

-.359 

-.339 

-.108 

• Ou2 

.099 

• 012 

- » 69U 

-.339 

on H?o.00 

-89.559 

-.396 

* 107 

- . 100 

• OOO 

.096 

• 002 

-.69 7 

.107 

* 500.00 

-90*577 

-.339 

.558 

-.10« 

• 002 

• 093 

• Oil 

-.709 

• 558 

510.00 

-91 .66| 

-.320 

.559 

-.119 

.009 

-.061 

.029 

-.719 

.559 

520*00 

-92.832 

-.291 

-.063 

-.112 

.003 

-•061 

• 013 

•.729 

-.063 

530.00 

-93.970 

-.2 62 

-.679 

-.116 

<003 

-.062 

>015 

-.730 

-.679 

5*to*00 

-95.139 

-.229 

-.289 

-.117 

*003 

.099 

•015 

-.739 

-.289 

550.00 

-96.91 1 

-.173 

*125 

•• 1 39 

• 005 

.036 

*039 

««75u 

.125 

56o*00 

-97.625 

-.151 

.597 

-.101 

-•009 

• 097 

-.020 

-.797 

.597 

570.00 

-99.879 

-.178 

*298 

.003 

*003 

-.017 

-.178 

-.763 

.297 

580.00 

-99.679 

-.153 

*113 

.015 

*003 

-.015 

-.195 

-.770 

.112 

589.90 

•99.569 

-.129 

-•035 

-.000 

-»00l 

-.018 

-«127 

-.772 

-.035 

590*00 

-99.565 

-.130 

-•096 

-•oOo 

-.001 

-*018 

-.127 

-.772 

-.096 

599. *«0 

-99.569 

-.135 

- *2 1 8 

• oOo 

“ »OuQ 

-.018 

-•125 

-.777 

-.219 

jgaa.r-1 r-'r-:-r --r-a - 







t 
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TABLE |1C 

APOLLO S0YU2 TEST PROJECT 

typical planar case 


FLIGHT 

HASS 

S«|B STAGE HASS CHARACTERISTICS 

--- center of gravity — — — 

hohent of inertia 

• ••• 

TIHE 


A. AXIS 

Y-AXIS 2 

•AXIS 

X-AX I S 

Y-AXIS 

2-AXIS 

(SEC) 

(KOI 

(H) 

1M) 

<H) 

1 KG-M-S2 ) 

(KG-H-S2) 

1KG-H-S2) 

•17.20 

594674 . 

• 0000 

• 0000 

*0000 

0* 

0. 

0. 

• 00 

5 66 2*0 • 

16.3828 

-•0049 

• ooiu 

216392. 

7830578, 

7629976* 

10.00 

5S9BI4. 

16.2483 

•*0074 

*0010 

203907. 

7796576. 

7795962. 

20*00 

5312 IS* 

16.1589 

• *oo7y 

• 0010 

191616. 

7775914, 

7775289. 

30.00 

502474. 

16.1224 

• • 0084 

• 0010 

179274. 

7762985, 

7762364. 

4g.oo 

473491. 

16.1504 

•*00®9 

• 0013 

166896. 

7751054, 

7750421. 

SO .00 

444862* 

16.2542 

••0094 

• 0013 

154520* 

7731616, 

7730978. 

S9.70 

416938. 

14.4441 

••0099 

• 0015 

142508. 

7696911, 

7696277. 

AO * 00 

416079. 

16.4507 

•«0Q99 

• 0015 

142139. 

7695669. 

7695035 . 

70*00 

387128. 

16.7653 

•*Ol07 

• 0015 

129726, 

762*167, 

7627533. 

74.39 

37*1421 . 

16.9460 

••0112 

• 0015 

124295. 

7565393. 

7584755. 

to* op 

358 I 6 1 . 

17,2216 

• • 0 1 17 

• 0018 

1 17340. 

7515844. 

7515217. 

90*00 

329300* 

17*8535 

••0127 

• 0016 

104969. 

73401 T8, 

7339478. 

100*00 

3o056o • 

18.7100 

••0140 

• 0020 

92637. 

7073936, 

7073295. 

1 10*00 

271886. 

19.8641 

•*0t5S 

• 0023 

80330* 

6678646. 

6678014. 

120*00 

243314. 

21.4177 

•*0173 

• 0025 

68058. 

6100917. 

6100276. 

130*00 

214692. 

23.5223 

• • 0 l 96 

• 0U3u 

55842. 

5262466, 

5261816* 

132*00 

209239. 

24.0536 

•*0201 

• 0031 

534 10. 

504J401 . 

5040753, 

135.42 

1 99002. 

25.Q4I6 

••0210 

• 0033 

49001 . 

4428444. 

4627799. 

138. 42 

19^564. 

25.9578 

••0221 

• 0033 

45343. 

4237918, 

4237247. 

1 HO • 00 

188213. 

26.2465 

••0223 

• 0034 

44320. 

41095U. 

410*861 • 

141.62 

I«S432* 

26.5877 

••0226 

• 0036 

43111. 

3957759, 

3957108, 

142.72 

184799. 

26.6700 

•*0226 

• UU36 

42771 • 

3920294, 

3919656, 

142.92 

164684. 

26.6850 

••0226 

• 0036 

42709. 

3913482. 

3912847. 

143.00 

184671 . 

26.6869 

-*0226 

• 0036 

42704. 

3912541, 

3911909, 


o\ 

ON 


TABLE 1 5 C 

APOLLO S0YOZ TtST PROJECT 

TYPICAL planar Case 
S-9B stage Mass characteristics 


FLIGHT 

MASS 

--- CENTER OF 6 R A V 1 T Y 

... 

m'-m.m m 

MOMENT OF INERTIA 


TIME 


X-AXIS 

Y-AXIS 

Z 

-AXIS 

X-AXIS 

Y-AXIS 

2-AX | S 

(SEC) 

(KG) 

(M) 

(M) 


»M) 

(KG-M-S2) 

(KG-M-S2) 

(KG-M-S2) 

193.00 

1 J 880 9 • 

8.1289 

-•0257 


• 01)98 

19006. 

1 132613. 

1132530* 

•<♦*♦,32 

138809. 

8.1289 

-*0257 


. uo9a 

1 9006. 

1 132613. 

1132530* 

197.72 

I 38502. 

8*1322 

-.02&7 


• 0096 

13993. 

1 132256, 

1132173* 

ISb.72 

137898. 

8*1901 

-»Q25e 


* Gu96 

13991 . 

1131817. 

1131733. 

159.92 

13683b* 

8.1591 

-.0259 


.0099 

13887. 

1 131023. 

1130992* 

1 Ay • 00 

135533. 

8.1730 

- • u 2 6 0 


•Uu5 1 

13821 • 

1 129976, 

1129896. 

166.31 

130978. 

7.5513 

-•0271 


• bO 9 7 

13739. 

882679. 

S8279U* 

166*62 

130691 . 

7.9967 

-*0272 


• 0097 

13732* 

861533, 

861999. 

1 70.00 

128891 . 

7.3088 

-•0275 


* UU 9 6 

13707. 

785639. 

785550* 

171.75 

12896 I . 

7.3129 

- • 027 6 


• 009 6 

13707. 

785387, 

785303. 

rio*co 

126932. 

7.3331 

-*028l 


• 0097 

13706. 

789222. 

789138. 

1 ?u. 00 

123979. 

7 .3605 

—•0206 


• 0098 

13705. 

782808 . 

782721 • 

200*00 

121518. 

7.3919 

-*0291 


* 009 6 

1 37 U9. 

781393. 

781307. 

210*00 

1 19065. 

7.9251 

-•U296 


• 0 U 9 9 

13702. 

779903. 

779815. 

220.00 

1 16619* 

7.9623 

-*0302 


auU'5 1 

13701 • 

778305. 

778216. 

23C. uU 

119160. 

7 • 5 Q 3 8 

- .0300 


»uo5 J 

13700. 

776536, 

776996. 

290»b0 

111721. 

7.5986 

-•0315 


• u o 5 7 

13699. 

779685. 

779599. 

25u .0 U 

1 b 9 2 8 0 • 

7.5977 

-.0321 


• 0053 

13698. 

7/2698, 

772556. 

260*00 

1 w&838 . 

7.6505 

-.0329 


• 0 U 5 6 

13697. 

77U99o, 

770909. 

270*00 

1 u 9 3 9 u . 

7 » 7fl78 

— . o 3 3 6 


• Ou5 6 

13695. 

76822 1. 

760127. 

280.00 

101999 . 

7.7708 

"»u399 


• 0u57 

13699. 

765683. 

765588. 

29y . oo 

99999. 

7.8380 

-•0352 


. UU56 

13693. 

763091 . 

762995. 

300*00 

9 7u 9 6 • 

7.9115 

- . 0 3 6 o 


• uu6 1 

13691, 

760097, 

760001 . 

3 1 u *00 

99602. 

7.9897 

-.0369 


• Uw61 

13690. 

757026. 

756928. 

32o*00 

92159. 

8 .0750 

- *0376 


• 006 3 

13689. 

753681 , 

753501 . 

330*00 

89716. 

a • 1 6 7o 

-•0388 


• 0065 

13688. 

750U39. 

799939, 

390. uO 

87266. 

8.2659 

-•0399 


. ou6o 

1 3686. 

796197. 

796095. 

350*00 

09817. 

8c 3790 

- • u9 1 1 


• 0 u 6 9 

13685. 

791825. 

791722. 

360*00 

62372 . 

8.9099 

- *0923 


•Oo7 1 

13689* 

737288. 

737189. 

3 7 u • 0 0 

79927. 

8.6193 

-*0935 


• 007 2 

13682. 

732362. 

732257. 

380*00 

77977. 

o . 7 50 1 

- *u99a 


•0075 

13681 • 

726932. 

726827. 

39o . 00 

75029. 

6.8965 

- .£,963 


• Ou7 7 

1 3679. 

721 115. 

72100/* 

90 0 • Oil 

72587. 

9.0559 

-•0976 


• OU fi u 

13678. 

71968b. 

7 1 957 1 . 

9 1 u . 0 0 

7 0 1 9 9 « 

9.2289 

-•0999 


• 0082 

13676. 

7 u 7 7 1 5 . 

707609. 

920.00 

6 7 7 o 2 . 

9.9165 

- • o5 1 1 


* Uu8 5 

13675. 

7 uQO 7 8 . 

699967. 




TABLE iSc (Continued) 

APOLLO SOYUZ TEST PROJECT 
TYPICAL PLANAR CASE 


PLIGHT 

HASS 

S.RB STAGE HASS CHARACTER! 
..* CENTER OF GRAVITY --- 

ST1CS 

mqhent op inertia 


TIRE 


X-AXIS 

Y-AXJS 

Z 

-AXIS 

X-AXIS 

Y-AXIS 

2 . axis 

(seci 

UGI 

(HI 

(Ml 


(HJ 

(KS-H-S2) 

1KS-H-S21 

(KS-H-S2) 

8 30 *00 

05259. 

9*6218 

-*053o 


*Uu86 

13673. 

691710. 

491596* 

HR 0*00 

62809. 

9*8872 

- • 0S5 1 


• 0091 

13671. 

482880. 

682328* 

850*00 

40368, 

10*0937 

-*057l 


*0095 

13669. 

672229. 

672111* 

RAO *00 

57920* 

10*3682 

-.0595 


.0099 

13668. 

66Q993. 

660675* 

R70.00 

55522. 

10*6563 

-*0620 


*0103 

13646. 

688716. 

488599. 

H7Q.2S 

56864. 

10*6635 

••0621 


*0103 

13666. 

688815. 

688296. 

RAO. 00 

53815. 

10*9358 

-•0683 


• 0108 

13668. 

636995. 

634873. 

890.00 

51340. 

1 1 .2323 

- . 0669 


*0110 

13462. 

628867. 

628388. 

580.00 

89306 . 

1 1 .5582 

-•0697 


*0115 

13661 . 

410606. 

610881. 

510*00 

87252. 

11.9151 

-.0726 


*0121 

13659. 

595333. 

595206. 

S20*00 

85 1 99 . 

12*3088 

-*0759 


• 0126 

13657. 

578816. 

578266. 

530*00 

831 R5* 

12*7837 

-*0798 


*0132 

13658. 

559581. 

559R50. 

5Ro*00 

81092. 

13.2272 

-*q832 


*0136 

13652. 

538506. 

538373. 

550*00 

39032. 

13*7686 

-*q877 


*0186 

13489. 

518623. 

518683. 

540*00 

36973. 

18.3763 

• . 0 9 2 3 


• 0158 

13487. 

868055. 

887918. 

S7o*00 

3R9|9. 

15*0608 

• • q978 


• 0162 

13688. 

857516. 

857377. 

580*00 

32847* 

1 5 • 839 | 

-• 10*7 


• 0172 

13681. 

822866. 

822325. 

589 • Rq 

30939. 

16*6736 

*•1102 


• 0182 

13638. 

368509. 

388363. 

590*00 

30885. 

16.6736 

-*1102 


*0182 

13438. 

368509. 

388343* 

599. RO 

30865. 

16*6736 

•*1102 


• 0182 

13638. 

368509. 

388343* 



Ublt 1 6c 



APOLLO 

SO Y u2 TEST 

PROJECT 



TYPICAL PLANAR 

CASt 



S-1B STaoE 

aerodynamic 

CHAkACT tR 1ST |CS 


FLIGHT 

MACH 

CENTER OF 

mXIAl FORCE 

normal force 

time 

NO. 

PRESSURE 

C0EF1- 1 C 1 tNT 

LOtFT J C ItNT 

f SEC) 


< M ) 


1 1 /RAP ) 

*17.20 

.00 

* OLuO 

. OUUU 

• OuOO 

.00 

• 00 

20*2360 

.6592 

6 • QuUU 

lo.ou 

.09 

20* 2360 

• 6592 

6 • LiOUO 

2w . 00 

• 20 

20 * 2360 

• 5230 

6 . OUOO 

3fj .00 

• 33 

20.2360 

.4282 

6 . 00 UU 

Ho. ou 

.51 

20*2210 

• 353d 

6 * 0o54 

5O.00 

.73 

19*6079 

.34 12 

6. 1 d 4 3 

5 V . 7 0 

1.00 

1 6 « 2 7 u Q 

.6941 

6 .7500 

60.Q0 

1 .01 

18.6320 

• 7y 45 

6.6596 

7u. 00 

1.36 

21 .3226 

.5997 

6.2430 

74.39 

1.56 

22.5654 

.5 132 

6 . GayS 

8u . 00 

1.86 

27*2670 

• 4466 

5 • 2 o 8 5 

90.00 

2 *H0 

28*6645 

• 3869 

4. 8^18 

100.00 

2.94 

28.5980 

.3393 

4.7ili 

1 1 0 » 00 

3.55 

28.237J 

• 3035 

4.6157 

120.00 

H . 22 

27.9738 

. 1 6 00 

4 . 6uou 

I 30.00 

S.01 

27.6297 

*• . odj 9 

4 . 6uuO 

132.00 

S.2u 

27.5460 

-.1395 

4 . 6uOU 

135.62 

S. 64 

28.8338 

-.2956 

4.7401 

1 3d .62 

6.04 

24.8184 

-.5525 

5.679u 

iHu.OO 

6.17 

35.51 6 1 

-.6177 

5 » 8o4u 

1 H) s 6 2 

6.32 

25*5665 

-.7457 

5.9793 

1 H2.72 

6.36 

25.5770 

-.7804 

5.9930 

1H2.92 

6.37 

35*5770 

- . 7o3o 

5.9903 

1 H 3 » 00 

6.37 

25.5770 

-.7841 

5.9893 


T ABLE J7C 

TYPICAL PLANAR CASE 
TYPICAL LAUNCH (UNDO# OPENING 
S-IB STAGE PROPULSION CHARACTERISTICS 


FLIGHT 

ALTITUDE 

LONS. 

W “ • 

...... 

■ - - - H-l 

engine thru 

ST .lAGNITUDES - - - - 


• m m <m 

TIME 


ACCEL 

ENGINE 1 

ENGINE 2 

ENGINE 3 

engine <4 

ENGINE 5 

ENGINE 6 

ENGINE 7 

ENGINE 8 

( SEC ) 

(KM) 

(M/52 ) 

(N) 

IN) 

( !*) 

(N) 

(N) 

(N> 

(N) 

(Nl 

* I 7 • 2fl 

• 00 

. LiuO 

0. 

0. 

0* 

U. 

0. 

0* 

0* 

0* 

• 00 

*09 

1 2 • 1 <45 

887185* 

8953*42. 

89QQ33* 

893819. 

896497. 

887508. 

889802* 

8926)5. 

I0«00 

.23 

13.120 

913589. 

92177*4. 

916*481 . 

920232. 

92300U. 

913913. 

9J632S. 

9)9023. 

20*00 

* 7 l 

13*976 

927509. 

935735. 

930*421 . 

93*4177* 

936979, 

927864. 

9303)7. 

932959. 

30*00 

1 *60 

1*4.678 

9<4Q 1 15. 

9*48382. 

9<4303<4 * 

9*46818. 

949576. 

940480* 

942918* 

945568, 

<40*00 

2.99 

1 5 . Vq6 

95<4 <(53 » 

962669. 

957376* 

961 1 U 1 • 

963924. 

954769, 

957269. 

95985) . 

50*00 

<4.95 

17.057 

971*478. 

979728. 

97 <4*403 * 

978159. 

980869, 

971799. 

974/15. 

976379, 

5? • ?0 

7. <48 

17. <492 

986352* 

99 <450 *t . 

989275* 

993016. 

995783. 

986718. 

989 i 28. 

99)798. 

60*00 

7*56 

17.5Q2 

986729. 

99*1978. 

989652* 

993*41 3 * 

996178, 

987113. 

989522* 

992)93. 

70*00 

10*83 

19.192 

1002999. 

1011128. 

1005922* 

1009558. 

1012332. 

1003327* 

1005678* 

1008405, 

74.39 

l 2 • <4 8 

20*2|j6 

1009231 , 

1017*460* 

101215*4* 

1015891 . 

1018691 . 

1009574* 

1012037* 

1014653. 

E'O • 00 

1*4.80 

21 *520 

1015620* 

1023873. 

101 85*42* 

1 02 23 0*4 • 

1025020. 

1015951* 

101®367* 

i 02 l 030* 

90*00 

19.56 

2 <4 . u82 

1022719. 

1030595. 

1025638* 

1029029. 

1031997. 

1022864* 

1025342. 

1027947. 

100*00 

2S. 1<4 

24*911 

1 02*456 8 . 

1032693. 

1027*482* 

lu3t 129. 

103397Q, 

102*4840* 

1027313* 

1029926, 

110*00 

31*88 

30*1*22 

1Q22952. 

1031069. 

1025855* 

1029512. 

1032471 . 

1023221 * 

1025809* 

1028316. 

120*00 

38,88 

33*667 

1018661 . 

1026765. 

10215*48* 

1025219. 

1028038* 

1019Q49. 

1021371 * 

1024155. 

130*00 

<47.08 

38 • oO 8 

1012023. 

1019983. 

101*4886. 

1018*451 . 

1021499, 

1012398. 

10)4821 * 

1017521. 

132*00 

<48.82 

38.979 

1010(35. 

1018339. 

1012993. 

10168 U). 

101960*4* 

1 0 1 05(j9 « 

10)2925. 

1015634. 

135.62 

52. 07 

<40*859 

1006330* 

101*4*4*46. 

100917*4. 

101292*4. 

101578} , 

1006698, 

1 Oq9o9 8 * 

10U831. 

138.62 

5*4.85 

<4 2 * 5y8 

1001623. 

IOQ’788. 

1 G0443Q. 

1008258 , 

101 1022. 

1001979. 

100*4352* 

1007107, 

1 <40*00 

56* 16 

1T2 *o<(8 

98*4221 * 

992*462. 

987003* 

99fl973. 

S 1 6 8 Q § 

41303* 

41399. 

41519. 

m *62 

57.70 

19.386 

800213. 

982357 * 

802627* 

981203* 

0. 

0* 

0* 

0. 

1 <42 * 72 

58 . 7 <4 

1 .<4 <48 

78627. 

<4*4617. 

78852* 

4*4551 . 

0. 

0* 

0* 

0. 

1 <42 • 92 

58.92 

1 .<493 

6587 1 • 

<42290. 

66059. 

42227. 

0* 

0* 

0* 

0. 

1 <43*00 

59.00 

1 • *423 

60253. 

<40890* 

60*426. 

4QS3U* 

u* 

0* 

0* 

0. 


TABLE 1 8 C 

ap°llo soruz test project 
typical planar case 

S-4fc STaGE PROPULSION CHARACTERISTICS 
plight altitude longitudinal Thrust magnitude 


i 

Tint 


acceleration 

J-2 ENGINE 

i 

j 

< SEC ) 

(KM) 

CM/S2I 

IN ) 

" ■ ] 

1 43 *00 

59. CO 

.265 

0. 

• 5 ' 

1 4 4 . 3 2 

60.24 

.268 

0. 

■■ j 

147*72 

63*34 

5.792 

798732. 


150*72 

66.01 

6.279 

866856. 

s! 

154*92 

69 « 66 

7.442 

1019172, 

* ■! 

160*00 

73.95 

7.518 

1019337 • 

■ | 

166.31 

79. Q9 

7.784 

1019765. 


166*62 

79.3 4 

7.804 

1019713. 

V*';. ; ■*. i 

170*00 

82.00 

7,923 

1021335. 

: V'--* ' ■ 

171*75 

83.36 

7.987 

1026181 , 


iao*ao 

89.54 

8,093 

1023228, 

• 

190*00 

96.67 

8,255 

1Q23360. 

v ; * _ ’ 

230*00 

103.40 

8.422 

1023438. 

•• ' '• \ 

210*00 

109*76 

8.577 

1021221 , 

Dr. 4- 'V- 

223 • GO 

115.75 

8.751 

1020447. 


230*00 

121*36 

8.920 

1018423. 


2*10*00 

126*62 

9.112 

1017984, 

25o*Q0 

131*51 

9.302 

1016538. 


263*00 

136*06 

9.514 

1016512. 


270*00 

14Q.27 

9.751 

1017894. 

*•' -■ ,< 

283*00 

144.15 

9.991 

1018571 . 

. •• 1 

290*00 

147.69 

10.229 

1017727. 

... • 1 

300*00 

150*91 

10.476 

1016660* 

| 

313*00 

153*82 

10.753 

10W254. 

/ 

320*00 

156.43 

1 1 .030 

1016515, 


330*00 

158.74 

11.339 

1017338. 

■. - .4 

343*00 

1 60 .76 

1 1 .676 

1018955, 

353*00 

162*51 

11.996 

1017470. 

f 

360*00 

163*98 

12.342 

1016661 , 

7 j 

373*30 

165*20 

12.706 

lot 5560 , 


383*00 

166.18 

13.152 

1018962* 

. j 

39Q.0Q 

166.92 

13.514 

1013965. 

400*00 

167.44 

13.967 

1013822. 

\ : H 

410*00 

167.76 

14.449 

1013540. 

!/ '■ .j 

423*00 

167.90 

14.967 

1013301* 






Table 18 C (Continued) 
APOLLO SOVUz TEST PROJECT 
typical PLANAR CASE 
s-hb STaSE PROPULSION CHARACTERISTICS 


FLISHT 

ALTITUDE 

LONgitUOInAl 

thrust magnitude 

Time 


ACCELERATION 

J-2 ENSINE 

(SEC) 

♦ KM) 

♦ M/S2 ) 

IN) 

930*00 

1 47 • *4 

15.577 

1014529. 

990*00 

147*47 

14*199 

1017999. 

*♦50*00 

147*39 

14,791 

1013590* 

940*00 

144*91 

17.995 

. 1013339, 

*♦70*00 

144*3* 

l**29o 

1012724. 

*♦70*25 

144*37 

14.954 

912759. 

*♦*0*00 

145*77 

14.0*1 

858999, 

*♦90*00 

145*05 

14,722 

858*49. 

500*00 

14*». 29 

17.914 

858732. 

510*00 

143.39 

18.149 

858559, 

52S*00 

142*52 

18.991 

858380. 

530*00 

141*44 

19,890 

858179, 

590*00 

140**9 

20.879 

857962. 

55q*00 

140*10 

22.081 

841875. 

540*00 

159.97 

23.229 

858679, 

570*00 

159*00 

29.577 

858237. 

5*0*00 

ISS.71 

24.093 

857423. 

5*9 • HO 

158*69 

27.492 

854777. 

590*00 

158*70 

1.713 

52920, 

599**I0 

1 58**9 

".000 

0. 
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INERTIAL YAW ATTITUDE AND YAW ATTITUOE COMMAND# *OEG 


FIGURE 1C 

APOLLO/SOYUZ TEST PROJECT 

TYPICAL PLANAR CASE 

INERTIAL YAW ATTITUDE AND YAW ATTITUOE COMMANO HISTORIES 



FLIGHT TIME##SEC0NDS 


TIKI . VI. CM I l TUI 





FIGURE 2C 

APOLLO/SOYUZ TEST PROJECT 

TYPICAL PLANAR CASE 

ALTITUDE VS. GROUND RATCSE 
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ALT I TUDE»«METERS 


Tine 


FIGURE 3C 

AFOLLO/SOYUZ TEST PROJECT 


TYPICAL PLANAR CASE 

ALTITUDE HISTC3Y 
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SPACE FIXED VELOC I T Y##METERS/SECGND 


FIGURE 4C 

APOLLO/SOYUZ TEST PROJECT 
TYPICAL PLANAR CASE 
SPACE FIXED VELOCITY HISTORY 


— B 


FLIGHT TIME*»SECONDS 


Tine .vs. vs 










PITCH ANGLE GP ATTACK*«DE6REES 





DYNAMIC PRESSURE* *N/M2 


FIGURE 9C 

APOLLO/SOYUZ TEST PROJECT 
XYPICAL PLANAR CASE 
DYNAMIC PRESSURE HISTORY 



TlflE ,ys. o 



FLIGHT TIME**SECONDS 



FIGURE IOC 

APGLLO/SOYUZ TEST PROJECT 

TYPICAL PLANAR CASE 

LONGITUDINAL ACCELERATION HISTORY 



TI BE .VS. AXB 


81 


■* 


-R IT 


FIGURE 11C 

APGLLO/SOYUZ TEST PROJECT 

TYPICAL planar case 

INERTIAL PITCH ATTITUDE AND PITCH ATTITUDE COMMAND HISTORIES 



TlKf .**, CHll | TH I 
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INERTIAL PITCH ATTITUDE AND PITCH ATTITUDE COMMAND **DEG 









YAW RATE*#DEG/SEC 


Tine 


FI6U2E 13C 

AP0LL0/S3YUZ TEST FH3JECT 
TYPICAL PLANAR CASE 

BODY YAW RATE HISTCTtY 



.vs. mu 


84 









ALTITUDE»«METERS 



APPENDIX D 


TRAJECTORY LISTING FOR A 
TYPICAL PLANAR CASE 
ENGLISH UNITS 
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TABLE ID 


APOLLO SOYUZ TEST PROJECT 
S-IB STAGE END CONDITIONS OF FLIGHT 
TYPICAL PLANAR CASE 


Flight Time: OECO + I. 379 seconds 

143.0 

(sec) 

Radius: 

21102834. 

(ft) 

Altitude: 

193563. 

(ft) 

Space Fixed Velocity: 

7577.21 

(ft/ s) 

Space Fixed Path Angle: 

66. 099 

(deg) 

Space Fixed Flight Azimuth: 

51.349 

(deg) 

Earth Fixed Flight Azimuth: 

43.199 

(deg) 

Geocentric Declination: 

23. 909 

(deg) 

Geodetic Latitude: 

29. 072 

(deg) 

Longitude: (Pos. East) 

-80. 145 

(deg) 


SPACE FIXED POSITION AND VELOCITY 

COMPONENTS 

Xs 


21099339. 

(ft) 

r Ys 

=? 

198717. 

(ft) 

Zs 


328671. 

(ft) 

Xs 

• *= 

2953. 75 

(ft/ s) 

Ys 

= 

980.19 

(ft/s) 

Zs 

■ = 

6908. 59 

(ft/s) 


VEHICLE ATTITUDE AND ATTITUDE RATE 


Pitch Attitude Angle 

_ 

-63. 757 

(deg) 

Yaw Attitude Angle 

= 

-0.062 

(deg) 

Roll Attitude Angle 

= 

0. 005 

(deg) 

Pitch Rate 

= 

-0.009 

(deg/s) 

Yaw Rate 

= 

0. 016 

(deg/ s) 

Roll Rate 

= 

0. 004 

(deg/ s) 
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TABLE 2D 


APOLLO SOYUZ TEST PROJECT 
S-IVB STAGE END CONDITIONS OF FLIGHT 
TYPICAL PLANAR CASE 


Flight Time: Guidance Cutoff Signal 

589.40 

(sec) 

Radius: 


21417935. 

(ft) 

Altitude: 


520631. 

(ft) 

Space Fixed Velocity: 


25645.13 

(ft/s) 

Space Fixed Flight Path Angle: 


90.009 

(deg) 

Space Fixed Flight Azimuth: 


53.621 

(deg) 

Earth Fixed Flight Azimuth: 


51.961 

(deg) 

Geocentric Declination: 


39.472 

(deg) 

Geodetic Latitude: 


39.661 

(deg) 

Longitude: (Pos. East) 


-66.350 

(deg) 

Inclination: 


51.574 

(deg) 

Descending Node Argument: 


156.014 

(deg) 

Inertial Range Angle; 


17.706 

(deg) 

Weight: 


68209. 

(lbs) 

SPACE FIXED POSITION AND VELOCITY COMPONENTS 


Xs = 20415658. 

(ft) 


Ys 

528267. 

(ft) 


Zs 

6453666. 

(ft) 


Xs 

-7743.14 

(ft/s) 


is = 

449.55 

(ft/s) 


Zs 

24444.11 

(ft/s) 


VEHICLE 

ATTITUDE ANGLES 


Pitch Attitude Angl 

e = 

-99.564 

(deg 

Yaw Attitude Angle 

= 

- 0.129 

(deg ) 

Roll Attitude Angle 

= 

- 0.035 

(deg) 

OSCULATING 

CONIC PARAMETERS 


*Perigee Altitude 


491371.39 

(ft) 

* Apogee Altitude 

= 

521883.20 

(ft) 

Eccentricity 

= 

.00071 


Semi-Major Axis 

= 

21432349.11 

(ft) 

True Anomaly 

= 

346.45 

(deg) 

Period ' 

■ = ; 

87.58 

(min) 


*Referenced to Equatorial Radius (20925721.78 ft) 
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TABLE 2D (CONTINUED) 


APOLLO SOYUZ TEST PROJECT 
S-IVB STAGE END CONDITIONS OF FLIGHT 
TYPICAL PLANAR CASE 


Flight Time: Orbit Insertion 


599.40 

(sec) 

Radius : 


21417930. 

(ft) 

Altitude: 


521114. 

(ft) 

Space Fixed Velocity: 


25669.13 

(ft/s) 

Space Fixed Flight Path Angle: 


90.000 

(deg) 

Space Fixed Flight Azimuth: 


54.081 

(deg) 

Earth Fixed Flight Azimuth: 


52.450 

(deg) 

Geocentric Declination: 


39.877 

(deg) 

Geodetic Latitude: 


40.066 

(deg) 

Longitude: (Pos. East) 


-65.671 

(deg) 

Inclination: 


51.575 

(deg) 

Descending Node Argument: 


156.015 

(deg) 

Inertial Range Angle: 


18.392 

(deg) 

Weight: 


68046. 

(lbs) 

SPACE FIXED POSITION AND VELOCITY COMPONENTS 


Xs = 20336727. 

(ft) 


Ys 

532725. 

(ft) 


Zs 

6697872. 

(ft) 


Xs 

-8039.00 

(ft/s) 


Ys 

442.11 

(ft/s) 


Zs 

24373.82 

(ft/s) 


VEHICLE ATTITUDE ANGLES 


Pitch Attitude Angle = 

-99.564 

(deg) 

Yaw Attitude Angle 

= 

- 0.135 

(deg) 

Roll Attitude Angle 


- 0.218 

(deg) 

OSCULATING 

CONIC PARAMETERS 


*Perigee Altitude 


492191.62 

(ft) 

*Apogee Altitude 

V 

601509.21 

(ft) 

Eccentricity 


.00255 


Serai -Major Axis 

= 

21472572.21 

(ft) 

True Anomaly 

= 

o;o94 

(deg) 

Period 


87.82 

(min) 


*Re£erenced to Equatorial Radius (20925721.78 ft) 
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TABLE 3D 


APOLLO SOYUZ TEST PROJECT 
SEQUENCE OF EVENTS 
TYPICAL PLANAR CASE 


FLIGHT TIME 

PROGRAM TIME 


(SEC) 

(SEC) 


-17.20 

M M 

Guidance Reference Release (GRR) 

0.00 

— 

First Motion 

0.20 

o 

! o 
1 o 

h- 1 

Lift-off Signal; Initiate Time Base One 

59.70 

Mach One 

74.39 


Maximum Dynamic Pressure 

132,00 

(131.80) 

Tilt Arrest 

135.62 

(0.00)^ 

Level Sensor Activation; Initiate Time 
Base Two 

138.62 

(3.00) 

(0.00)^ 

Inboard Engine Cutoff (IECO) 

141.62 

Outboard Engine Cutoff (OECO); Initiate 
Time Base Three 

142.72 

(1.10) 

Ignite Ullage Rockets 

142.92 

(1.30 y 

Separation Signal 

143 . 00 

J 

S-IB/S-IVB Physical Separation 

144.32 

(2.70) 

S-IVB J-2 Engine Start Command ■ 

147.72 

J 

90 Percent J-2 Thrust Level 

150.72 

— 

Termination of Ullage Burn 

154.92 

(13.30) 3 

Jettison Ullage Rockets 

166.32 

Dynamic Pressure = 1 PSF 

166.62 


LES Jettison 

171.75 

(30.00) 

IGM Initiation 

469.72 

(328.10k 

EMR Shift Command 

589.40 

J 

Guidance Cutoff Signal (GCS) 

589.60 

vj* 

/^N 

O 

O 

• 

O 

v 

Inertial Attitude Freeze; Initiate 
Time Base Four 

599.40 

ifc 

Orbit Insertion (01) 
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TABLE 9 d 

APOLLO SOYUZ TEST PROJECT 
TYPICAL PLANAR CASE 
S-lB STAGE FLIGHT OATA 



FLIGHT 

MASS 

THRUST 

DRAG 

longitudinal 

DYNAMIC 

A . H « I , 

MACH 

PITCH ANGLE 


TIME 


ctotalj 


ACCELERATION 

PdtSSURE 


NO. 

OF attack 


< SEC » 

(LB) 

< LB ) 

(LB) 

1FT/SEC2J 

(L8/FT2) 

(LB-FT/FT2-rtAD) 


(0CG1 

1) 

-17.20 

1311032 • 

0. 

0* 

•000 

0* 

0 . 

.UO 

N/A 

2) 

>00 

129485H* 

1603375. 

59. 

39.697 

u. 

0. 

.00 

N/A 


10.00 

123H179. 

1651115* 

2568. 

93.099 

1 1 , 

1601 . 

.09 

-.1.769 


20*00 

1171128. 

1 6765 1 H • 

9893. 

95 • B52 

52. 

33U2U, 

.20 

-1.350 


30.00 

1 107748. 

1699799. 

21287. 

98*812 

137. 

211731, 

.33 

-.598 


HO *00 

10HH3I0. 

1726631* 

39792. 

52*187 

269. 

823197, 

.51 

• col 


50.00 

980797. 

1758273. 

59063* 

55.961 

935. 

2369083, 

.73 

.217 

3) 

59.70 

919192* 

1 786 1 OH . 

198029. 

57.387 

SB9 • 

5962806. 

1.00 

.287 


40*00 

917294. 

1786837, 

151 168. 

57*921 

593. 

5582356 , 

3 .01 

.280 


70*00 

853H72* 

1 8 1 695H * 

197816. 

62.966 

681 , 

10560829. 

1 .36 

.069 

4) 

79.39 

825H57 * 

I 8 2 8 6 H 3 * 

128762* 

66.292 

693. 

13356273, 

1,56 

-.057 


80*00 

7896 10* 

1 8 M o5 2H * 

1 08109* 

7o * 609 

6 7o * 

J 7369986. 

1,86 

.067 


90*00 

725982* 

1 8 53 H 95 • 

70701 . 

79.010 

507. 

25017955, 

2.90 

-.233 


100*00 

662422* 

1 857285 ■ 

38973* 

68.290 

318. 

3 1705363 . 

2,99 

-.510 


110*00 

S99R06. 

1 85H530* 

19667* 

98.997 

178. 

367 1 3576. 

3,55 

-1.313 


120*00 

536H16. 

1896826. 

597 1 * 

1 1 J.956 

91. 

90Q61088, 

9.22 

-2.116 


130*00 

973755 * 

1839856. 

-1092* 

129.699 

95. 

92132729, 

5.01 

-3.079 

5) 

132*00 

H61292. 

1831562. 

-1797. 

127.889 

39. 

92938253. 

5 . 2 u 

-3.279 

6) 

135.42 

H 3 8 7 2 3 * 

1839658, 

-3152. 

139*051 

31. 

92921718. 

5.69 

-2.555 

7) 

138*42 

H20125. 

18|6143, 

•9867 . 

139*961 

25. 

93270942. 

6.Q9 

-1,655 


1 H 0 • 0 0 

H1H938. 

928047, 

-9812. 

72*337 

22. 

93909976, 

6, 17 

-1*319 

8) 

1 H 1 « 42 

908807 • 

803133. 

-9993. 

63*602 

19, 

93583935. 

6.32 

-.826 

9) 

1H2.72 

H07H 1 3 . 

55595. 

-9619. 

9.7S2 

16. 

93685067. 

6.36 

-.599 

10) 

I <12*92 

H07159. 

57975. 

•9527. 

9*900 

1 6 * 

93698890. 

6.37 

-.998 

ID 

1 H3 *00 

Hq 7 i 30 • 

59599. 

-9992. 

9.470 

16. 

93703989. 

6.37 

-.981 


1) Guidance Reference Release 

2) First Motion 

3) Mach One 

4) Maximum Dynamic Pressure 

5) Tilt Arrest 

6) ISA, Initiate Time Base IVo 

7) 1ECO 

8) OECO, Initiate Time Base Three 

9) Ignite Ullage Rockets 

10) Separation Signal 

11) S-IB/S-IVB Physical Separation 


TA.aLE 5D 

APOLLO SOTUZ TEST PRUJtCT 
TYPICAL PLANAR Ca5E 

s-ib sTAuE plight oata 


plight 


SPACE PIXED 


SPACE 

FIAEO 

POSITION and 

VELOCITY VECTOR 

components 


TIME 

RADIUS 

VELOCITY 

path angle 

A 

r 

L 

da 

dy 

Ui 

(SEC) 

(PT) 

1FT/S) 

(DEG) 

(PT) 

C F T J 

(FT) 

(fT/S) 

(FT/S) 

(FT/S) 

-17.20 

2o9 ] 0035 • 

1 3 9 u * 9 9 

9 U • UUO 

2o9g9952* 

90)27 . 

-93182* 

euO 

9B1 .93 

912.47 

; >00 

2oVioo39. 

1390.99 

90*000 

2o9yV939. 

57b 1 2 • 

-27983 * 

-1.98 

981 .38 

913.06 

10*00 

20910997. 

1393*56 

85.853 

2t)9 1 o363 * 

66822 . 

- 1 U35u • 

99 .b9 

980.72 

913.42 

20*00 

2y9 120 s 9. 

1365.53 

80*732 

2(j9 1 1 9 1 7 , 

74627* 

-9182* 

216.79 

980.2/ 

925.61 

30*00 

20919989. 

1928*01 

75*010 

2o9 1 98 o6. 

84928 . 

27 6. 

365, 3u 

980. 16 

972.14 

HO* 00 

2o’19536. 

1592*57 

69.299 

2o91 V312* 

96291 • 

1 0395 • 

590.36 

9fi3 . 02 

1058,86 

50*00 

20925979. 

1719.75 

69.299 

2o’286V9. 

104 U 99 * 

21621 . 

79U. 93 

988,74 

1196.22 

59*70 

20939253* 

1952*80 

60*831 

2 u 93J9uS* 

115716. 

39109. 

999,98 

993,39 

1387*14 

60 * 0 y 

20939539. 

1 96u*43 

60*551 

20’39l90* 

1 I4ul2> 

39529. 

956 , 1 6 

993.52 

1 393.62 

7o*00 

2o99529(J. 

226 U *?4 

58.522 

2q9 4 4 8o2 « 

125982* 

99702* 

I 170.67 

1 0 0 0 , 8 1 

] 655 *22 

7 4 . is 

2 u 95o597* 

2921*73 

57*993 

2 0 95 0 163* 

130377. 

57270* 

1274.23 

1 Oj3 . 22 

1798.51 

8 o*u 0 

20958258* 

2655*62 

57*988 

2o95 77o7 • 

136017* 

67995* 

1414.39 

J ou5 , 7 l 

2010* 10 

9 0 • 0 0 

2t>973853 • 

3 159 * 35 

57.599 

2o973l5y* 

1 96 w 65 • 

90279. 

1674.98 

1002.75 

2477*67 

100*00 

20992124* 

3?68*7u 

58*587 

2u’9I2I5* 

156072. 

1 17936* 

1939.64 

999.28 

3072.84 

110*00 

210l31b|J. 

95 M 1 .22 

6u « 05 1 

2101 (973. 

1 66u59 » 

152151 • 

2211.94 

997.06 

379J .33 

120*00 

21037 y86* 

5362*86 

61*796 

2 1 03=>953 • 

1 7 6o 1 1 . 

199232* 

2483.50 

994.01 

4648.06 

130*00 

21063873* 

637 1 »7'u 

63*710 

21061620* 

185926. 

295653 « 

2747,6) 

988,51 

8663.22 

132*00 

21069575. 

6s93* 19 

69.106 

21067167. 

5 8 7 9 f j 2 • 

2572u9* 

2/98,94 

987.10 

5 8 8 7 • 3 e 

135*62 

2 108o2u2* 

7u l 2 * 73 

69*806 

2)077982* 

191975. 

279312* 

2892.75 

984.3/ 

6312.00 

138*62 

21089301* 

7378.61 

65.313 

2 1060288 . 

199925. 

2 9 8 7 9 d • 

2978.98 

982.02 

6678.93 

1 HO*uO 

2)093559* 

7979.59 

65.551 

210 9 o395» 

195775. 

308066 • 

2987 .87 

98 1 .23 

6786.26 

191*62 

21098589. 

7571*76 

65.833 

2 1 0 9 a 2 5 l . 

1 97369 . 

319178. 

2986,93 

980.5/ 

6888.27 

192*72 

21101989. 

7a79 * 38 

66*099 

21Q98526* 

1 98947. 

326772* 

296J .85 

980.26 

6 9 0 7 . 5 (j 

1 92*92 

21 102609* 

7577*81 

66*063 

2l0’9i 17* 

198693* 

328153* 

2955.97 

980*21 

6 9Q8 . 3 1 

193*00 

21102839* 

7377*21 

66*098 

21077339* 

198717* 

328671 * 

2953.75 

980* 1 9 

6908*59 


1 ABLE 6D 

APOLLO S 0 Y U Z TEST PROJECT 
TYPICAL PLANAR CASE 
S-IB STAGE FLIGHT DATA 


FLIGHT 

mm rnm 

- EARTH FIXED 



EARTH FJXtO 

POSITION AND 

VELOCITY 

VECTOR COMPONENTS — — 

TIME 

POSITION 

VELOCITY 

path angle 

A 

Y 

2 

OX 

DY 

OZ 

(SEC) 

(FT) 

1 FT /Sf 

(OEG) 

(FT) 

(FT) 

(FT) 

1 FT/S ) 

(FT/S) 

(FT/S) 

-17.20 

295. 

.00 

N/A 

295 » 

0* 

U» 

• os 

i • 00 

-.00 

*00 

295. 

.00 

N/A 

295. 

-0. 

0* 

. Go 

• .00 

.00 

10*00 

758. 

97.17 

*900 

756. 

-2* 

-0. 

97.17 

• .99 

• » 1 i 

20*00 

2320* 

220*25 

3*112 

2320* 

-9* 

30. 

219,95 

-.93 

1 i .93 

30*00 

5256. 

373.86 

8*905 

5295. 

-21 * 

392. 

369,98 

-1 *20 

57.08 

90*00 

9885. 

569.03 

19*766 

9799. 

-23* 

1309* 

595,69 

1«35 

192.66 

50*00 

1659Q. 

797.93 

20*595 

16296. 

16* 

3362* 

797,69 

6.69 

278.56 

59.7a 

25989. 

1066.60 

26*115 

29526. 

103. 

6938. 

958.51 

10.89 

967.75 

*0*00 

25803. 

1075.13 

26*286 

296(3. 

1 u6 * 

707?. 

969,75 

10*96 

979.37 

70*00 

37896. 

1390.99 

31 *925 

35523* 

298. 

13052* 

1181.62 

17.91 

733.70 

79*39 

99165. 

1556.98 

39*329 

90’3S. 

332. 

16576. 

1286,99 

20.21 

875.99 

80*00 

53339. 

1799.55 

37*309 

98552* 

953. 

22U68 • 

1926,90 

22*62 

1096.08 

90*00 

73)56* 

2296.09 

92*510 

69156. 

670* 

35198. 

1693. 13 

19.85 

1550*78 

100*00 

98282. 

2906.12 

97*976 

82927. 

852. 

53520* 

1963.16 

17.20 

2192.71 

110*00 

129819. 

3632.35 

51*783 

103959. 

1021 . 

78917. 

2292*33 

16.58 

2857.56 

120*00 

168977. 

9986.62 

55*609 

127279. 

1185. 

111139. 

2522,59 

16» 16 

3710.29 

130*00 

217122* 

5987.73 

59.Q52 

153688. 

1391 . 

153162. 

2797.95 

19.68 

9721.15 

132*00 

227963. 

5707.6) 

59*709 

159538. 

1370* 

162828. 

2851,23 

19.28 

9999.90 

135*62 

298731. 

6129.59 

60*832 

1 7 0u5 1 < 

1920* 

181515. 

2999.77 

13*55 

5367,37 

138*62 

267066. 

6988.85 

61*695 

179 U 39. 

I960* 

198169* 

3039.67 

12*97 

5732.89 

190*00 

275797. 

6588.50 

61*975 

183227. 

1978. 

206131. 

3050.60 

12*9g 

5839.69 

191*62 

286260* 

6676.99 

62*397 

188186. 

1999. 

215705. 

3051.39 

13*07 

5991.22 

192*72 

293902. 

6689.99 

62*589 

191532. 

1513* 

222256. 

3027 *0 6 

13*23 

5960.30 

192*92 

299700* 

6683.03 

62*633 

192136. 

1516. 

223999. 

3021.30 

13*26 

5961.Q8 

193*00 

295187. 

6682.30 

62*699 

192363* 

1517. 

2 23896. 

3019.13 

13*27 

5961,36 



TABLE 7 d 

APOLLO 50 YuZ TfcsT PROJECT 
TYPICAL PLANAR CASE 
S-IB STAmE FLIGHT DATA 


FLIGHT 

ALTITUDE 

RANGE 

RELATIVE 

VELOCITY VECTOR AZiMUTn 

longitude 

GfcOCENTRIC 

GEODETIC 

T I HE 



velocity 

SPACE FIXED 

earth Fixto 

(POS, EAST) 

DECLINATION 

latitude 

I SEC) 

(FT > 

(Nm) 

(FT/S) 

1 DEG 1 

(DEG) 

(DEG) 

(DEG) 

(DEG) 

•17*20 

0* 

• 000 

• uo 

90 . OuO 

N/A 

•60*621 

28.966 

28.627 

• 00 

295. 

• 000 

3 . 9 1 

9o • OoO 

N/A 

•60 • 62 1 

28*966 

28,627 

10*00 

758. 

• 001 

97.28 

89.976 

39*356 

-80*621 

28*966 

28.627 

20*00 

2321 . 

• 006 

220*19 

89,591 

36.907 

•80 * 42 1 

26.966 

28.627 

30*00 

5294* 

• 058 

372.75 

88.186 

91*0)3 

-80.620 

28*967 

28 , 628 

90* Ou 

9799. 

• 218 

559.73 

85.623 

93*021 

-80*616 

28.969 

28.630 

50*00 

16297. 

.558 

786.79 

82.529 

93*968 

-80*619 

28.973 

28.639 

59*70 

29528. 

1*199 

1099.58 

78.555 

99*006 

-80*606 

28*980 

28. 691 

40*00 

29815. 

1*172 

1052.67 

78.928 

99*go3 

-8o • 6u6 

28,980 

28.692 

70*00 

35528. 

2*157 

1352.09 

79*110 

99*131 

-80*593 

28.992 

28*653 

79 , J9 

90992* 

2.737 

1510.02 

72 * 1 u7 

99*079 

-80*585 

28.999 

28*660 

80*00 

98569* 

3*690 

1799.07 

69.539 

93*969 

•80*573 

28.509 

2 8.671 

90*00 

69186* 

5.789 

2280.23 

65 »0o9 

93*598 

-60*595 

26.535 

28*697 

100*00 

82996. 

8 * 8 q2 

2865.51 

61.018 

93*313 

-80.506 

28.572 

28*739 

110*00 

103601 • 

12*878 

3578.08 

57.779 

93*225 

•80* **53 

28.621 

28*783 

120*00 

127579. 

18.229 

9910*92 

55*170 

93*187 

-80*383 

28,686 

28*698 

130*00 

159997. 

25.075 

5917.61 

53 * uo6 

93*168 

-60*299 

28.769 

28.932 

132*00 

160169* 

26.699 

5692.53 

52*698 

93*167 

- 8 o . 2 7 R 

28.788 

28.951 

135.42 

170835. 

29.690 

6063.39 

52*073 

93*168 

-80*239 

28.625 

28*988 

138*42 

179968. 

32*397 

6923.97 

5 l .598 

93*172 

-80* 199 

28.658 

29.Q21 

190*00 

189237* 

33*692 

6517.97 

51*973 

93*178 

-80*182 

28.679 

29*037 

191*42 

189291 . 

35*297 

6619.00 

51*362 

93*189 

-8o* 162 

28.893 

29*056 

192.72 

192705. 

36.31 1 

6627.93 

51*398 

93*197 

-80*198 

28.906 

29*069 

192*92 

193322* 

36.509 

6625.50 

51*398 

93*199 

-dfi • 196 

28.908 

29*071 

193*00 

193559* 

36.577 

6629.80 

51*399 

93*199 

-60*195 

28.909 

29*072 



TABLE «D 


FLIGHT 

VEHICLE 

ATTITUDE 

APOLLO SOTUZ TEST PROJECT 
TYPICAL PLANAR CASE 
S-1B stale flight data 

ANGLE VEHICLE ATTITUDE 

RATE 

VEHICLE 

ATTITUDE 

ERROR 

TIME 

PITCH 

YAW 

ROLL 


PITCH 

yaw 

ROLL 

PITCH 

Taw 

ROLL 

(SEC) 

(DEO) 

( DEG 1 

(DEG) 


(DEG/S) 

(DEg/S) 

(DEG/S) 

(DEG) 

)D£G) 

( DEG ) 

•17*20 

• 000 

• 000 

•97.100 


• « ug 2 

• 003 

• 002 

• 000 

• 000 

• 000 

*00 

•*093 

.096 

•97*066 


•*002 

• 003 

*002 

-•093 

• 096 

• 039 

10*00 

• •029 

-.007 

•97*100 


-.000 

• 001 

• Ooo 

-•Oil 

-•022 

• UOQ 

2 o* 00 

*3.S12 

••000 

•38*532 


-.808 

-•000 

1 *009 

.255 

• 201 

-.932 

30.00 

•7*731 

.023 

•28*530 


-.980 

• 006 

1 *000 

• 316 

• 197 

-.930 

90*00 

•12.381 

.030 

•18*530 


• » 996 

-♦008 

1*000 

• 922 

• 163 

-.930 

so * 00 

-17.791 

•.189 

•8*539 


-.552 

-.028 

.999 

. 959 

-•120 

-.939 

59.70 

-23.289 

-.60S 

• 093 


•.562 

-•Oil 

.009 

.391 

-•605 

*09J 

40*00 

- 23.812 

-.609 

*086 


• * 563 

-•013 

-.097 

*391 

-.609 

.089 

70*00 

•29.199 

-.779 

*001 


-,59b 

•*098 

-.000 

• 953 

-•779 

- • 002 

79.39 

•31.785 

-.790 

• 005 


-.597 

• 028 

.001 

• 536 

-•790 

.002 

8 o *00 

-35.385 

••616 

• 001 


-.675 

*032 

-.002 

* 6 QP 

• •616 

-.002 

90*00 

•92*552 

-.096 

*002 


•.766 

*093 

*003 

*659 

• * 096 

• U 01 

100*00 

•97.929 

• .008 

♦ 009 


• . 5q 1 

• * 0 U 3 

*001 

• 938 

■ * 008 

.009 

I 10*00 

•52.818 

• * 036 

*017 


-.995 

*003 

• 000 

*992 

- » 036 

*017 

120*00 

•57.585 

-.063 

• 019 


•.968 

- * 002 

*000 

.995 

• t 063 

• 013 

130*00 

•82.398 

-.162 

*010 


-.969 

-.002 

*•000 

.905 

• * 1 o 2 

*009 

132*00 

•83.287 

-.167 

• OOP 


-.970 

- *003 

•*000 

• 925 

- * 1 67 

*008 

136.82 

-83.819 

-.171 

*007 


.058 

-•001 

-•003 

••107 

*•171 

*007 

138*62 

•43.792 

•.170 

• 005 


-.012 

« Ou 2 

-•000 

••080 

• •170 

*005 

180*00 

•43.789 

-.126 

• 008 


• 016 

*055 

••001 

-•077 

-•126 

• 009 

)*• 1.42 

•63.761 

• . 075 

• 003 


.015 

• OOP 

-.001 

••Q9P 

**075 

• 003 

182*72 

•83.755 

• •066 

•008 


-.005 

*013 

*003 

-•093 

— • Q 6 6 

• 009 

182.92 

•63.756 

*.063 

*008 


-.008 

*015 

*009 

-•099 

- • 063 

*009 

183.00 

•63.7S7 

-.062 

• 005 


-.OOP 

*016 

*009 

-•095 

-•062 

*005 



TABLE 9 D 


APOLLO SOYuZ TEST PROJECT 
TYPICAL PLANAR CASE 
S-4B STAGE FLIGHT OAIA 



FLIGHT 
: ' TIME ■ ■ 

MASS 

THRUST 

(TOTAL) 

DRAG 

LONGITUDINAL 
ACCELeRAI ion 

DYNAMIC 

PKE5SUKE 

CENTRAL 
RANGE ANGLE 

PITCH AIT. 
COMMAND 

PITCH ANGLE 
PF ATTACK 


1 SEC 1 

(LB) 

(LB) 

(LB) 

{ F T / S 2 ) 

(LB/FT2) 

(DEG) 

(DEG) 

(DEO) 

1) 

1 43*01) 

30601 1 • 

9i>09. 

740. 

.869 

1 0 * 

1.096 

-63.712 

-.400 

2) 

| <44.32 

30401 1 . 

8904. 

643* 

.076 

14. 

1.122 

-63.7)2 

-.220 

3) 

1 4 7 * 7 2 

305344* 

100766. 

456* 

19.001 

9. 

1.104 

-03.7)2 

. )0S 

4) 

150*72 

303902* 

194077, 

323* 

20*600 

6 , 

1 .239 

-63 .7)2 

1.136 

5) 

154,92 

301450. 

2291 19. 

190 . 

24.417 

4. 

1.3)7 

*63,712 

2 , 466 


140*00 

290600 • 

229156. 

115* 

24.664 

2. 

1.413 

-63.71 2 

3.5t9 

6) 

1 46*31 

200754. 

229252. 

50* 

25.539 

1 . 

1.534 

-63.712 

4.892 

7) 

146*42 

200014* 

229241 . 

56 * 

25 * 6u3 

1 • 

1.540 

-63.712 

4,960 

|7o*00 

204154. 

229605. 

39. 

25.994 

1 . 

1 .606 

-63.712 

5.604 

8) 

171.75 

28 3200* 

230695. 

32* 

26.205 

1 . 

1.641 

-fc3 . 7 1 2 

6.046 

1 BO • 00 

270734. 

230031 * 

24* 

26.551 

0* 

1.006 

-55.824 

14,460 


1 9o * 00 

273314. 

2301)42 • 

0* 

27.082 

0* 

2.01 1 

-56,432 

16,774 


200*00 

267901 . 

230076. 

3* 

27.631 

0* 

2.222 

-57.575 

17.398 


210*00 

262494. 

22950Q. 

1 • 

26*139 

0* 

2.439 

-.58.556 

18.008 


220*00 

257Q09. 

229406 1 

0* 

20.709 

u* 

2.662 

-59.664 

10.460 


230*00 

251697. 

220951 * 

0* 

29.266 

u* 

2.692 

-60 ,616 

19.043 


24o*00 

246304* 

220052. 

0* 

29,094 

0* 

3,127 

-61 .700 

19.371 


2&0*00 

240921 . 

220527* 

0» 

30.519 

0 * 

3.369 

-62.737 

19.769 


240*00 

235530. 

220521 . 

0* 

31.215 

0* 

3 . 6 | B 

—63.815 

20.027 


270*00 

230141 . 

220032 • 

0» 

31.991 

0 * 

3.874 

— 65 • 106 

19.965 


200*00 

224747. 

220964. 

0 • 

32.700 

u * 

4.137 

-66 . 145 

20*174 


290*00 

219347. 

226794. 

0* 

33.559 

u* 

4.407 

-67.304 

2U* 185 


300*00 

213950. 

220554. 

0* 

34 , 3 7 U 

0* 

4 » 6a5 

-60.426 

20.176 


310*00 

200563. 

220666. 

0* 

35.276 

u* 

4.972 

-69,414 

20.270 


320*00 

2Q3175. 

220522. 

0* 

36,107 

u» 

5*266 

-70.538 

2U« 160 


330*00 

197790. 

226707. 

0» 

37.205 

u* 

5.569 

-7 1.508 

20.050 


340*00 

192306* 

229070* 

u» 

30.306 

0* 

5*66) 

-72.917 

1 9 .693 


350.00 

106990* 

220736* 

0» 

39.357 

u * 

6.202 

-73.996 

19.400 


340*00 

101590. 

226554. 

0» 

4 o . 49 J 

0 * 

6.533 

-75*003 

19.243 


37o*00 

1 76200* 

2203O 7 • 

0» 

41.600 

0 * 

6.874 

-76.084 

10.978 


300*00 

1 70000* 

229072* 

0» 

43.140 

0* 

7.224 

-77.261 

18. 6u9 


3*0.00 

16541 1 • 

227948. 

0» 

44.330 

u* 

7*506 

-78.392 

10*162 


400*00 

160026. 

227916. 

0 • 

45.023 

u* 

7.959 

-79.378 

17,921 


410*00 

154641 . 

227853. 

0« 

47,400 

u* 

8.343 

-80* 529 

17.448 


420*00 

1 49250. 

227799. 

0* 

49. ION 

0 * 

8.740 

-81.677 

16,950 


1) S-IB/S-IVB Physical Separation 5 ) Jettison Ullage Rockets 

2) S-IVB, Start Command 6) Dynamic Pressure = 1 PSF 

3) J-2 90 Percent Thrust 7) LES Jettison 

4) Termination of Ullage Burn 8) IGM Initiation 


TABLE 9D (Continued) 

APOLLO SO YOZ TEST PROJECT 
TYPICAL PLANAR CASE 
S-9B STAGE FLIGHT DATA 


flight 

TINE 

HASS 

THRUST 

(TOTAL! 

DRAG 

LONGITUDINAL 

acceleration 

dynamic 

PRESSURE 

central 

RANGE ANGLE 

PITCH ATT. 

command 

PITCH ANGLE 
OF ATTACK 

( SEC i 

(LB 1 

(LB! 

(LB) 

( FT/5Z 1 

(CB/FT2) 

(DEG) 

(DEG) 

(DEG) 

930*00 

193871 . 

228525. 

0* 

51.109 

0. 

9,198 

•*82*818 

16,936 

990*00 

138949. 

22873Q. 

0» 

53.196 

0* 

9.57 0 

-89*099 

1 5 , 8 06 

950*00 

133079. 

22 7842. 

0* 

55*009 

0* 

10.006 

-85*1 26 

15.278 

940*00 

127493. 

227BO0* 

0* 

57.399 

0* 

10.956 

•86.299 

1 9, 7u3 

970*00 

122905* 

227470* 

0‘ 

59.892 

0* 

10.92] 

-87*380 

19,089 

970*25 

122281 . 

205195. 

0* 

53.989 

u * 

10.933 

•87.909 

1 9,069 

900*00 

1 17759. 

193111* 

0* 

52.761 

0* 

11.900 

-88*515 

13,538 

9*0.00 

1 13230* 

193Q80. 

0* 

59*862 

0* 

11.899 

-89.556 

13,070 

500*00 

108701 • 

193051 . 

0 • 

57.139 

0* 

1 2 • 9u I 

•90*591 

1 2 , 605 

510*00 

109173. 

193012* 

0* 

59.611 

0* 

12.929 

-91.689 

12,059 

520*00 

99494. 

192971 * 

0* 

62.306 

0. 

13.963 

-92.895 

1 1,391 

530*00 

951 19. 

192926. 

0* 

65*256 

0. 

19,018 

-93*981 

10,798 

590*00 

90593. 

192877. 

0* 

68.999 

0. 

19.590 

-95*197 

10,085 

550.00 

84052. 

193757. 

a* 

72 . 9 S3 

u* 

15.181 

•96*996 

9,297 

540*00 

31512. 

193038. 

0* 

76.193 

0. 

15*79) 

•97.60’ 

8,566 

S70.00 

74989. 

192939. 

* 0» 

80*433 

0. 

16*921 

-99,698 

6,790 

580*00 

72959. 

192801 * 

0* 

85.608 

0* 

17*073 

•99.529 

7 ,960 

589.90 

4020*. 

192611. 

c* 

90*852 

0* 

17.707 

•99.937 

7.960 

590*00 

48090. 

11897. 

0* 

5.621 

0* 

17.798 

-99.937 

7,999 

599.90 

48094* 

0* 

1 * 

• * 000 

0* 

18.393 

•99.569 

8,639 


EMR Shift 

Guidance Cutoff Signal 
Orbit Insertion 


TABLE 10D 

APOLLO SOYU2 TEST PROJECT 
TYPICAL PLANAR CASE 
S-8B STAiiE FLIGHT DATA 


FLIGHT 

TIME 

RADIUS 

SPACE FIXED 
VELOCITY 

PATH ANGLE 

» < 
i 
i 

-v 

> 

n 

FIAEO 

Y 

POSITION AND 
2 

VELOCITY VtCTOR 
OX 

COMPONENTS 

DY 

m m m 

02 

(SEC) 

CFT) 

(FT/S1 

COEO) 

(F T) 

( FT ) 

(FT) 

(FT/S) 

*Ft/5) 

(FT/S) 

163«uc 

21 102856. 

7577*17 

66.099 

21099360. 

190721* 

328718. 

2953*63 

980. 18 

69 q 8 • 6(j 


21 106887 • 

7561.63 

66.363 

21103235* 

200U15. 

337865. 

2912.36 

979.87 

6908 .93 

H7./2 

21 1 17030. 

7935.61 

67.060 

21112959. 

203365. 

36U63. 

2812.26 

979,56 

6922*2] 

1 5 Q • 7 2 

21 125758. 

75S9, io 

67.611 

21 121293. 

2u6286. 

382187. 

2766.07 

980.67 

6976*86 

156*92 

21137691. 

76(j9 .61 

68.379 

21 132635. 

210608. 

6 l 1666. 

2657 • 1 6 

979,60 

7062*99 

160*00 

21151693. 

7676*89 

69.288 

2 1 165856. 

215369. 

667786. 

2553.23 

977.21 

7)71*06 

166*31 

21 168666. 

7 7 6y * 9 7 

7 U . 389 

2U61S71. 

221631 » 

693692. 

2625.06 

978. Id 

7307.71 

166*62 

21 169292* 

7765*68 

70.862 

2 l 162323. 

221833. 

695763* 

2818.86 

978.01 

7316,59 

I7o*00 

21 177969. 

7815.95 

71.016 

21 1 7o37 3 « 

225117. 

520576. 

2351.68 

972.1 1 

7390.10 

171*75 

21 182396. 

7882*92 

7 X • 3|)6 

21 176658. 

226618. 

533563. 

2317.07 

971.09 

7629.66 

180*00 

21202586. 

7972*30 

72*580 

2 l 192917. 

238799. 

59S6|j3 • 

2 l 6 j . 1 6 

962.08 

7612.68 

190*00 

21225813. 

8132*15 

73.870 

21213760* 

288355. 

672786. 

2001.50 

969,13 

7828.66 

200*00 

2126777S. 

83 u 3 • 52 

75.111 

21232963* 

253781 . 

752U9. 

1836.92 

936. u9 

8063.06 

210*00 

21268687. 

8685*92 

76.3o5 

21250518. 

263077. 

833667 . 

1675.06 

923.36 

8267.55 

220*00 

21287967. 

8679 . 60 

77.863 

21266888* 

272250* 

917691 . 

1510.60 

91 1.36 

8698,61 

230*00 

2 1 306 23 6 • 

8883*93 

78.530 

2 1 28<j723 * 

281306* 

1 003655 . 

1366.86 

899.87 

8735.32 

260*00 

21323309. 

9 U 99.65 

79.561 

21290360* 

290286 . 

1092220* 

1178.61 

888.65 

8978,95 

250*00 

21339216. 

9325.80 

80.562 

21306288. 

299080* 

1183255. 

1010.06 

877.69 

9229.30 

260*00 

21353969. 

9563*20 

8 i .668 

21313539. 

3o7d o2 ♦ 

1276829. 

860*62 

666.77 

9886.67 

270*00 

21367599. 

96 1 3 » o9 

82.365 

21321093. 

316816. 

1373020* 

669.35 

855.95 

9752.76 

280*00 

21380121 . 

1 0o7 8 » 65 

83.173 

21326919. 

328921 . 

1 8 7 l 9 i 0- . 

695.59 

865.19 

10026.70 

29o*00 

21391559. 

10367.86 

83.952 

2 1 33 1 uuO • 

333319. 

1573582* 

319,09 

838.35 

10309.21 

300*00 

21601937. 

10633*33 

86.682 

21333310* 

3816 0 8. 

1678128. 

161.68 

823.65 

1 0600 • 8b 

310*00 

2161 1279. 

10930*37 

85.365 

21333825* 

369788. 

1 7856 1 9. 

-39.1 1 

812.60 

10?00*06 

320*00 

21619615. 

11239.77 

85.999 

2 1 33^52 1 • 

357856. 

1896156. 

-222.37 

80 1 • 1 9 

11208.97 

330*00 

21626973. 

11561.66 

86.5?o 

21329368. 

3658 l I . 

200^ 82 9. 

•608.81 

789.85 

11527.20 

360*00 

21633385. 

I 1697.56 

87.133 

21328338. 

373652. 

2126761. 

-598. 13 

778.35 

1 1856.99 

350*00 

21638880. 

12287.62 

67 »6<io 

2131 7389. 

381378. 

2267005* 

-792.31 

766.86 

12197.68 

360*00 

21663683. 

12010*69 

88.105 

21308880* 

388986. 

2370730* 

-990.26 

755.13 

12589.05 

370*00 

21667236. 

12988.02 

88.526 

21297573. 

396880* 

2698Q25* 

-1191.96 

763. J8 

129U.86 

380*00 

21650179. 

13380*86 

BS.9 0 7 

21286628. 

803851 . 

2629010* 

-1397,85 

731 .U6 

13287.55 

39o*00 

21652356. 

13789.77 

89,252 

21269597. 

811 100* 

2763822* 

-1609.68 

718.83 

1 3676 .65 

600*00 

21653797. 

16213.53 

89.558 

21252626* 

6 18227 • 

2902586 • 

-1825.88 

7 fl6 * 3b 

16078.05 

610*00 

21656567. 

18658.57 

69.8 2 5 

21233083* 

625227. 

3065633* 

-2087.53 

693.66 

16696.26 

620*00 

2165671 1 . 

15113.92 

V ■ 0 5 7 

2121 1653* 

632099. 

3192522* 

-2275,60 

680*80 

16926.JU 
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TABLE 10D (Continued) 

APOLLO SOYUZ TEST PROJECT 
TYPICAL PLANAR CASE 
S-9B STAGE FLIGHT DATA 

FLIGHT ----- SPACE FIXED ----- --- 5PACE FIXED POSITION AND VELOCITY VECTOR COMPONENTS --- 


TIME 

RADIUS 

VELOCITY 

PATH ANGLE 

A 

Y 

Z 

DX 

DY 

oz 

(SEC) 

(FT) 

(FT/S) 

(DEO) 

(FT) 

(FT) 

(FT) 

(FT/S) 

iFT/S) 

(FT/S) 

130*00 

211512B*. 

15592*86 

9o*2S9 

21187529. 

938892* 

3399Q12* 

*2510*95 

*67,79 

15379*99 

990*60 

21113352* 

1*091*29 

9q*9 1 6 

211*1 220* 

995959* 

35QQ08 9 * 

-2752,85 

659.63 

15893*59 

ISO'OO 

2 I 15 1 9*9 • 

1 ** 1 * • 97 

9q.S97 

21132995* 

951939* 

3*60993* 

-3003.73 

691,36 

16330*19 

1*0*00 

2 1 9So2o7 • 

171*1 *85 

9o*693 

21 101 120* 

958281 . 

3826762* 

-3262.86 

627,88 

16837*12 

17o*00 

21116115* 

17732*1* 

9 o • 7 o* 

2 1 0*7 1 57 • 

9*999 1 . 

3997762. 

-3531.91 

619.22 

17366.91 

17fl*25 

211180 9 1* 

1 779*. *3 

9 0 .7q7 

210**273* 

969*95. 

9002105* 

-3538,27 

613.88 

17379*99 

18o*00 

211157*5* 

1 8290*38 

9q*8o8 

21030990* 

970570* 

1)73725* 

-3813,6) 

601.51 

17827* 1 1 

1»0*00 

21113031 . 

1 87*7 • 7 9 

90*881 

2q990855* 

97*521 * 

9359365. 

*9105.00 

588.62 

18303*89 

500*00 

2111O028* 

19317*73 

90*922 

20998311* 

982391 * 

9539868. 

-9905,51 

575.90 

18799.87 

510*00 

2113*619* 

19892*17 

90*932 

2090271 1 * 

968028 • 

9730939* 

-971**37 

561.91 

19316.79 

520*00 

2113359] . 

20193* 18 

9fl.9i3 

20853999* 

993579. 

9926282* 

-5039.33 

598,27 

19856*36 

5io*00 

21130352* 

21 123*09 

9g .8** 

2q801 88 1 * 

998993. 

5127697. 

-5375.5* 

539.51 

20920*59 

S10*00 

21127211 . 

21789*38 

9 0 .79l 

2079*389. 

5g92*9 . 

5339787. 

-5726.97 

520*62 

21011*80 

550*00 

21129378. 

22182*97 

9g . *88 

20*87296. 

Su9l05. 

5597996. 

-6099.20 

50**75 

21635*39 

5*0*00 

21121669* 

23219.99 

9fl » 5*0 

20*29932* 

519909* 

57 676 q6 « 

-6981,73 

993.02 

2229) *52 

570*00 

21919889* 

23998*23 

9fl • 9 1 3 

20557592* 

519263* 

5993997. 

-6893.31 

978.63 

22981*91 

580*00 

21118972* 

21823*72 

90*290 

2098*985. 

523975* 

6227389* 

-7328,79 

9*3.70 

237)2*67 

519*10 

21117935* 

25*95*13 

9o»Oo9 

2q9 15*58 • 

5282*7* 

6953666* 

-7793*19 

999.S5 

29991*1 1 

590*00 

211 17939* 

256***31 

9 o • 003 

2oH 1005. 

528536* 

69683 t ! 01 

-77*9.2* 

998.93 

299S».6l 

599*10 

21117930* 

25**9*13 

9 O.UQO 

2033*727. 

532725* 

6697872* 

-8039,00 

992* 1 1 

29373*82 
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TABLE ll D 

APOLLO SOYu2 TEST PROJECT 
TYPICAL PLANAR CASE 
S-9B STAGE PLIGHT PATA 

PLIGHT ----- EARTH P1AEO ----- EARTH FIXlO POSITION AND VELOCITY VECTOR COMPONENTS 

TIME POSITION VELOCITY PATH ANGLE X Y l OX DY OZ 

I SEC ) (FT) (PT/S) (DEG) IPT) (FT) I FT I (PI/S) (FT/S) (FT/S) 


193*00 

295233. 

6682.26 

62*650 

]92389. 

i • 32 

303796. 

6669.28 

62*990 

196396. 

197*72 

325797. 

6632 .80 

63*692 

206299* 

150*72 

395121 . 

6651.79 

69*351 

219691 * 

159*92 

372385. 

6696.69 

65*298 

226966* 

1 *0*00 

905592. 

6755.93 

66*310 

290092. 

164*31 

997325. 

6839*82 

67*597 

2563 1 5 * 

166*62 

999390. 

6839.01 

67*660 

257y93* 

170*00 

971913. 

6886.01 

68*329 

265928. 

171 *75 

983651 . 

6911.27 

68*67 1 

269065. 

180*00 

539559. 

7039*02 

7o« 1 66 

288872. 

190*00 

6cB 65 l . 

7188.07 

71*68 1 

31068 1 . 

200*00 

679279. 

7359*91 

73*136 

330957. 

210*00 

751538. 

7532.97 

7 9 • 5 3 u 

399690. 

220*00 

825529. 

7722.39 

75*856 

366877* 

230*00 

901355* 

7923.51 

77*117 

382509. 

290*00 

979)21 . 

8136.35 

78*308 

396582. 

250*00 

1058938. 

8360.98 

79*938 

9Q9086 . 

260*00 

1190916. 

8596.10 

8 0 • 500 

92001 1 * 

270*00 

1225176. 

8899.58 

81*500 

929698 . 

2 S 0 < 0 U 

1311837. 

9109.87 

82*992 

937075. 

290*00 

1901029. 

9377.52 

83*323 

993179. 

300 *00 

1992860. 

9662.98 

89* 1 '♦6 

99769u* 

310*00 

1587969. 

9959.25 

89*912 

950938. 

320*00 

1689977. 

10268.59 

85 ♦ 62u 

951559* 

330*00 

1785519. 

1 0 5 9 a ,3 7 

86*276 

950965. 

390*00 

1889218* 

10926.71 

d 6 « 8 78 

998o97* 

350*00 

1996236. 

11276.91 

87*937 

999566. 

360*00 

2 1 J67u8 , 

1 1 69o.4 1 

87*997 

938089 • 

370*uo 

2220779. 

12018*96 

88*908 

930972* 

380*00 

2338599 . 

12911 .86 

88*822 

921397. 

3 9 q • o o 

296Q339 . 

12821.37 

89*195 

9 fl 9 9 1 7 * 

900*00 

2586 150 * 

13295.76 

89*525 

396983* 

910*00 

2716209. 

13687.95 

89.813 

3 B 1 4)5 6 • 

920*00 

2850681. 

19197.99 

9q* 06 t 

36359a . 


1517* 

223939* 

3019.02 

13*27 

5961*37 

1535* 

231819. 

2976,55 

13*99 

5961,60 

1 56 1 . 

25209q* 

2680.61 

19*62 

5979.61 

1629* 

27U09 1 . 

2819.69 

17*12 

6026.67 

1 7u5 • 

295587. 

2730.98 

18*18 

6119.50 

1797* 

326891 , 

2631,09 

18*29 

6221.99 

1919* 

366609. 

2507.95 

18*67 

6358,09 

1924). 

368560. 

2501 .96 

18*68 

6369.89 

1983* 

39ul87. 

2937 .60 

18*69 

6990. 10 

2016. 

901992* 

2909.95 

18*68 

6979.50 

2 1 6(1* 

955711. 

2257 .99 

19*52 

6661.92 

22741* 

523362* 

2109.39 

7*65 

6873* 19 

2319* 

593197* 

1950.62 

1*15 

7091 *02 

2296. 

665223* 

1795.96 

-9*52 

7315*23 

2227* 

739523* 

1 6 9 1 . Cj7 

-8*99 

7596*01 

2120* 

616163. 

1988,26 

*12*32 

7783*05 

1989* 

8952a7 • 

1329.12 

-19*88 

8027*09 

1825* 

976727. 

1171.98 

*16*62 

8277.98 

1 6 5 3 « 

1 u6q7 9 1 . 

1 U 1 5 • 1 6 

-17*79 

8536*16 

1973* 

1197981. 

853.97 

-18* 15 

8603*29 

1292* 

1236883. 

691.73 

- 1 7 • bS 

9U78.59 

1117* 

1 329 g82 « 

526.52 

-17*09 

9362.60 

959* 

1929166. 

3 6 3 . 3 0 

-15*59 

9655*69 

04)7 • 

1522223. 

195.99 

-13*60 

9957*32 

6t>3« 

1623399* 

26.76 

-11*07 

10268.55 

588. 

1727626. 

-195.12 

-7*93 

1 0569.37 

526. 

1835173. 

-319,27 

-9* 16 

10922.05 

5u7 . 

1 9 96 lu9 • 

-997.o8 

• 92 

11265.92 

537 . 

2 a 6 a5 2 8 • 

-079.21 

5*60 

1 1620* 77 

6 2 1 • 

2178559 • 

-663 • 63 

11*92 

1 1967*37 

767. 

23Qu320* 

-1051.97 

17*95 

12367, 1 9 

983 • 

2925950* 

*1295.o9 

25*90 

1276U.75 

l 2 7 B • 

2855577* 

-1992*22 

33*53 

1 3 l 6 0 * 9 7 

1687. 

2689391 . 

-1093*81 

92*99 

1 3566.32 

2 1 3g. 

2827398. 

-I85o*99 

S2.9U 

19025.79 



TABLE 1 I D (Continued) 

APOLLO SOYUZ TEST PROJECT 
TYPICAL PLANAR CASE 
S-4B STAGE FLIGHT DATA 


FLIGHT 

mmmwm' 

earth fixed 

•*•••• 

m m m m. 

EARTH FIXED 

POSITION AND 

VELOCITY 

VECTOR COMPONENTS — — 

TIME 

POSITION 

VELOCITY 

PATH ANGLE 

X 

Y 

2 

DA 

DY 

DZ 

I SEC i 

C FT » 

ift/s» 

(DEG) 

< FT 1 

< FT 1 

t FT 1 

(FT/S) 

l FT/5 ) 

(FT/51 

430*00 

2989774* 

14*27.03 

90*271 

3 4 4u2 1 * 

2708. 

29*9914. 

-20*3.9* 

*3*32 

1 44*0*54 

440*00 

3133*98* 

15129.04 

90*443 

322290* 

3401* 

3117078. 

-2283.51 

75.35 

14955,52 

*•50*00 

3282*72* 

15*51.87 

90*581 

298327. 

4219. 

32*908*. 

*2510.54 

88.58 

15448,97 

*•40*00 

343*918* 

1*197.83 

9q. * 8 1 

2721)57. 

5 1 7 * . 

342*129. 

-2744.73 

102*96 

159*3.2* 

*•70*00 

359**8o* 

1*7*9.00 

9g . 7 4* 

243405. 

* 283 . 

3588429. 

-2987 . 18 

118.63 

16500*36 

*•70*25 

3*00747* 

1*78;). 18 

90*748 

242657 • 

*312. 

359255*. 

-2993.39 

119.04 

1*513.65 

*• 80*00 

37*1774. 

17277.33 

9q*8S3 

212257. 

755] . 

3755773* 

-3244.05 

135.31 

1*9*9.50 

*•90*00 

393194*. 

178Q5.10 

9o*928 

1 78498. 

8993. 

3927882* 

-3509.13 

153*17 

17455.20 

500*00 

410741*. 

18355.48 

90*970 

142049. 

1 06 19. 

4104946. 

-3782,24 

172.17 

179*0.7* 

510*00 

4288422* 

18930*28 

9o*979 

102523. 

12441 . 

4287171. 

-40*4.54 

192.46 

184*7.78 

520*00 

4475217. 

1953| .*3 

9q » 958 

*0722* 

14473. 

4474781 . 

-4357.68 

214*30 

19036*10 

530*00 

4**807*. 

20 1*1 *79 

9 o * 9 o 8 

15631* 

1*732. 

4**8020. 

-4**2.76 

237.83 

19*13*77 

540*00 

48*7299. 

20*23.39 

9q * 8 28 

-32a76» 

1923*. 

48*7152* 

-4981.06 

263*19 

20217*15 

550*00 

5073223. 

21522*20 

9fl • 7 1 8 

•84y41 * 

220W3* 

5072479. 

-5314.57 

29o*74 

20*53**8 

5*0*00 

5286227. 

22259.38 

9o»584 

-138929. 

250*9. 

5284342. 

-5*66.1 4 

320*77 

21523*75 

570*00 

550**92. 

23037.7* 

90*431 

-19742*. 

28425. 

5503078. 

-*039,99 

352*73 

22229.09 

580*00 

5735044. 

23**3.35 

90*250 

-259803. 

32121. 

57290*6* 

-6435,71 

386,95 

22975.89 

589*40 

595731*. 

24*84.82 

90*010 

-322052. 

35918. 

594849* . 

-6810.57 

421*29 

23722*97 

590*00 

59717*1. 

24705.99 

90*003 

-32*145. 

3* l 7 1 . 

59*2738. 

-*829,97 

423*01 

23739.39 

599*40 

*19807 1 . 

24708.48 

9o*000 

-391555. 

40249. 

*185559. 

•7o8*. 5 l 

444*46 

23**6*28 
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TABLt 1 20 


APOLLO SO T UZ TEST PROJECT 
TYPICAL PLANAR CA5fc 
S-4B STAGE FLIGHT DATA 


FLIGHT 

ALTITUDE 

RANGE 

RELATIVE 

VELOC J 1 Y 

VtCTQN AZIMOTh 

LONGITUDE 

GEOCENTRIC 

GEOOETIC 

TIME 



VELOCITY 

SPACE FIXED 

EARTH FlXtO 

(POS, EAST) 

DtCLINAT ION 

latitude 

(SECt 

(FT) 

(Nl1> 

(FT/S) 

(DEC) 


1 DEG } 

(DEG) 

(DEG) 

(OtG) 

143.00 

193575. 

36.584 

6624.76 

51.349 


43.199 

*80.145 

26.909 

29,072 

144.32 

197622. 

37.862 

6608.94 

5 | .389 


43.21C 

*6o> 128 

26.925 

29,088 

147.72 

207807. 

41.152 

6531 .87 

51.375 


43.244 

*60*085 

28.964 

29.128 

150.72 

216571 . 

44.070 

655g . 06 

51.353 


43*266 

-8Q.047 

29.UOG 

29.163 

154.92 

228557. 

48.200 

6694.07 

5 i . 288 


43.323 

-79.993 

29.050 

29.213 

I 60*00 

242623. 

53.266 

6651 .76 

5 I . 2 o 1 


43.355 

-79.927 

29.111 

29. 275 

166.31 

259495. 

59.686 

6729.92 

5 1 .096 


43*399 

-79.843 

29 . 1 B9 

29.353 

166.62 

26u307. 

60*008 

6734.04 

51 .0? 1 


4 3 . 4u 1 

-79.839 

29. 193 

29.357 

170*00 

269028. 

63.495 

6780.43 

Si .g34 


43.424 

-79.793 

29.235 

29.399 

171.75 

273476. 

65.320 

6005.37 

5 1 * 004 


43.435 

-79.769 

29,257 

29,421 

180*00 

293777. 

74*066 

6926.91 

5 0 . 843 


43.454 

-79.654 

29.363 

29.527 

1 90 . 00 

317144- 

84.966 

7079.61 

5o .657 


43*467 

-79.511 

29.494 

29.060 

200*00 

339250. 

96.195 

7245.09 

So* 46 2 


43.469 

-79.363 

29.630 

29. 796 

210*00 

36o 1 09 • 

1 1>7 *766 

7422.14 

5u • 322 


43.523 

-79.210 

29.770 

29.936 

220.00 

379742. 

119.690 

7611.11 

Sy. 179 


43.572 

-79.052 

29.9)4 

30. u80 

23G*00 

398166. 

131*978 

7b 1 1 . 3 i 

5q • 05 1 


43.633 

-76.890 

30*062 

30*229 

240*00 

415404. 

144.643 

3023.28 

49.937 


4 3 . 7u5 

-78.721 

30.215 

30*382 

250.00 

431476* 

157.697 

6246.58 

49.835 


43.787 

-78.547 

30.372 

30.540 

260*00 

446404. 

171.153 

6481 .41 

49.744 


43.877 

-78.367 

30.533 

30.702 

270*00 

460214. 

185*026 

8729.13 

49.605 


43.975 

-78. Ul 

30* 7 00 

30.669 

280*00 

47292 1 . 

1 99.330 

8968.6? 

49.596 


44.062 

-77.988 

30.671 

31.041 

290*00 

484550. 

214*083 

9260.62 

49.538 


44.195 

-77.709 

31.047 

31.217 

300*00 

495125. 

*29 .299 

9544.63 

49. 4?o 


44.3)6 

-77.562 

31.229 

31.399 

310.00 

5o4 6 7 o . 

244*995 

9B40.’6 

49.453 


44.444 

-77.368 

31*415 

31*587 

320.00 

513217. 

261.188 

10149.61 

49.426 


44*578 

-77. 146 

31.608 

31 .760 

330*00 

520792. 

277*894 

10470.72 

49.4o9 


44.720 

-76.917 

3 1.606 

Jl .978 

340.00 

527428. 

295. 1 35 

10806.37 

49.402 


44.868 

-76.678 

32*009 

32*183 

350.00 

533155. 

312*930 

1 1 155.68 

49.4 U 7 


4 5 . u25 

-76.431 

32.219 

32*395 

360.00 

537997. 

331.301 

11518.88 

49.422 


45.I9Q 

-76. 175 

32.435 

32.609 

370*00 

541997. 

3 5u • 268 

1 1896.01 

49.447 


45.361 

-75.908 

32.657 

32*632 

380*00 

545196. 

369.854 

12286.6? 

49.464 


45.541 

-75.632 

32.666 

33 • 062 

390*00 

547635. 

390*084 

12697.45 

49.532 


45.729 

-75.345 

33. 122 

33.298 

400*00 

549351 . 

410*983 

(3121 .07 

49.592 


45.925 

-75.046 

33.364 

33.541 

410*00 

550403. 

432*575 

13561 .97 

49.603 


46.131 

* 7 H • 7 j 6 

33.614 

33.791 

420*00 

550839. 

454.890 

1 4021 . 1 4 

49,747 


46.346 

^7 4 • H i 3 

33.671 

34.049 
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TABLE t 2 D (Continued) 

APOLLO SOYuZ TEST PROJECT 
TYPICAL PLANAR CASE 
5-HB STAGE PLIGHT OATA 


FLIGHT 

ALTITUDE 

range 

RELATIVE 

VELOCITY VECTOR aZJMUTH 

LONGITUDE 

GEOCENTRIC 

GEODETIC 

TIME 



velocity 

SPACE FIXED 

earth f i x t d 

(POS. EAST) 

DtCL I NAT I ON 

LATITUDE 

(SEC) 

(FT) 

<NM) 

(FT/S) 

(DEG) 

(DEG) 

(DEG) 

(DEG) 

(DEG) 

730*00 

550717* 

777*957 

17799.87 

79.873 

76.571 

-77.077 

37.136 

37*317 

770*00 

55007 I • 

So 1 • 8 1 1 

] 5000* 99 

79.953 

76.806 

•73.728 

37*708 

37.588 

*♦50*00 

579030* 

524*788 

15522*91 

So*076 

77.053 

-73.363 

37*689 

37*869 

740*00 

577400* 

552*022 

16067.91 

5o.2l3 

77.311 

•72.983 

37*978 

35*159 

*♦70*00 

5HS882. 

S78.7S3 

16638*08 

5q * 36 6 

77.581 

. -72.586 

35*275 

35*757 

*♦70*25 

575834. 

579,125 

16652.27 

So . 3 7 0 

77.588 

-72,576 

35*283 

35.765 

*♦•0*00 

5738S4. 

605.753 

17175.38 

So. 577 

77.865 

-72. 177 

35*58) 

35.767 

*♦70*00 

571787. 

633*885 

17672*08 

So* 772 

78*161 

-71.777 

35*895 

36.078 

500*00 

538858. 

662*887 

18221*35 

50*951 

78.770 

-71.298 

36.216 

36.700 

510*00 

536065. 

692*788 

1 8795*00 

51.176 

78*792 

•70*537 

36.575 

36.730 

520*00 

533207* 

723*670 

19395.15 

51.716 

79*128 

•70*350 

36.883 

37.066 

530*09 

530373* 

755*787 

20027.06 

51.677 

79.780 

•69.876 

37.229 

37*717 

570*00 

527481 . 

788*369 

20687.36 

5 1 • 9s>0 

79.879 

•69.321 

37*583 

37.769 

550*00 

525250* 

822*379 

21381.81 

52.274 

50*237 

-66.772 

37.977 

38*133 

550*00 

523199. 

857*787 

22117.57 

52*562 

50*477 

-48,198 

38.3)9 

38*507 

570*00 

521441* 

893*873 

22897*7? 

52*9oO 

51*071 

-47.598 

38*702 

38*890 

580*00 

520717. 

931*790 

237)8*52 

53*26] 

51*519 

-64.969 

39.097 

39.282 

587 » HO 

520431 . 

948 * 1 | 9 

27538.79 

53*621 

51.961 

-66.350 

39.772 

39*661 

570*00 

520659. 

970*799 

27559.56 

53.477 

51*990 

•66*309 

39*794 

39**85 

597*H0 

5211)7. 

1007*792 

27560*52 

57*081 

52*750 

•65*471 

39.877 

70*066 
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TAdLt 1 3D 


FLIGHT 

VEHICLE 

ATTITUDE 

APOLLO S 0 Y 0 2 TEST PROJtCT 
TYPICAL PLANAR CASfc 
S-9B STAGE FLIGHT DATA 
angle vehicle ATTITUDE 

RATE 

VEHICLE 

ATT 1 TUOC 

ERROR 

TIME 

PITCH 

YA6 

ROLL 


HI TCH 

TaR 

ROLL 

pitch 

Y A 6 

ROLL 

(SEC) 

(DEG) 

(DEG) 

(DEG) 


(uEG/5) 

(DfcG/S) 

(DEG/S) 

(DEG) 

(DEG) 

(DEG) 

193.00 

*63.757 

-.062 

*005 


-.00’ 

• 016 

.009 

-.095 

-.062 

• 005 

I <*<1 . 32 

*63.81 7 

.037 

• 018 


- »o73 

.196 

• 016 

-.105 

.037 

.018 

197.72 

*69.101 

1.135 

• 126 


• . 0 1 7 

.286 

.076 

-.388 

1*13 6 

• 123 

150.72 

•63*809 

.865 

• 308 


.159 

-.337 

-.010 

-.090 

• 866 

• 308 

150.92 

*63.951 

-.317 

-.035 


» UOG 

- « 1 0 1 

-.175 

.26 1 

••317 

-.036 

uo.oo 

-63.579 

-.269 

-.115 


— • U 1 6 

• 020 

— •056 

>138 

• •269 

-.115 

166.31 

-63.632 

- , 396 

-.260 


-.006 

-•021 

*027 

• OBI 

-.396 

-.260 

166.62 

•63.639 

-.353 

- . 253 


- . 006 

-*021 

*020 

• 079 

-•353 

-.253 

170.00 

*63.657 

-.909 

-.293 


-.009 

-*009 

-.092 

*056 

-.909 

-.290 

171.75 

-63*675 

-.919 

-*39l 


-.011 

— *0U3 

-.069 

• 039 

-*919 

-.391 

lflo.00 

•56 . 9<i6 

-1.770 

.363 


.97o 

• 076 

• 073 

-1.122 

- • 539 

.397 

190.00 

-56.388 

-1.627 

- . 56o 


- . 086 

• 0u5 

-.019 

• 096 

- » 06U 

-.561 

20O.00 

*57.955 

-1.765 

-.792 


-.139 

• 010 

.035 

.123 

• . 970 

-.705 

21O.00 

-58.989 

-1.557 

-.352 


- . 096 

• 020 

• 037 

• 079 

-.093 

-.35 0 

220.00 

-59.609 

-1.361 

*•035 


-.109 

*015 

• 033 

. 056 

-.092 

-.036 

230*00 

-60.589 

-1.290 

• 3 13 


- . u97 

• Oil 

*033 

*070 

* » 098 

.312 

290.00 

*6 1 . 67o 

-1.129 

.605 


-.137 

• 019 

*022 

• 108 

- « 506 

.603 

250.00 

-62.665 

-1.053 

.698 


- • u97 

*0u6 

-.059 

• 069 

- • 506 

.607 

260.00 

-63.727 

-.991 

• 039 


-.113 

• Uu7 

-•063 

• 087 

-.513 

.033 

270*00 

-65.099 

-.9o9 

-.697 


-.111 

• oos 

- • 062 

• 059 

-•513 

-.608 

200*00 

-66.065 

-.873 

-.993 


-.108 

*009 

• 031 

.002 

-.523 

-.000 

290*00 

-67.225 

-.827 

-.159 


-.119 

.009 

.029 

. O 80 

-•530 

-.155 

300. Qo 

•68.355 

-.792 

. 193 


-.117 

»003 

.029 

. 07u 

-.536 

• 193 

310*00 

-69.331 

-.782 

*982 


-.108 

»Oo3 

.031 

*080 

-.508 

.982 

320*00 

-70.960 

-.750 

.779 


-.ill 

* Ol»2 

. 0 3u 

*075 

-.553 

.778 

33o . uu 

-71,525 

-.731 

.959 


-.101 

• Ou 1 

- . 05u 

*060 

-.559 

.959 

390*00 

-72.803 

-.682 

-•129 


-.195 

• Ou7 

- . U63 

•115 

-.572 

-.125 

350*00 

-73.971 

- . 660 

“ * 67 1 


-.116 

* 00 1 

-.059 

*027 

• *570 

-.671 

36u « Ou 

-79.979 

- .699 

- *566 


-.106 

•Oul 

• 021 

*027 

• *502 

-.566 

370.00 

-76.086 

- • 630 

- . 360 


-.109 

.002 

. 02o 

•030 

-.592 

-.360 

38o .00 

*77 .200 

- *60 1 

-.173 


-.135 

«0U6 

• 013 

*062 

■ *600 

-.179 

39o«00 

-78.391 

-.573 

•000 


-• o92 

*«UU 1 

• 025 

• Oul 

- . 607 

.000 

900*00 

-79.399 

-.571 

• 291 


-.112 

• 0L|3 

•019 

*033 

••622 

• 29{ 

910*00 

-80*995 

-.592 

• 929 


-.116 

• 003 

• Old 

•032 

• *630 

.929 

92o.O0 

-81.695 

-.516 

.607 


-.119 

• 00 3 

• 018 

*029 

-.600 

.607 
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FLIGHT 

VEHICLE 

ATTITUDE 

TABLE 13 D (Continued) 

APOLLO SO Yu2 TEST PROJECT 
TTPICAt PLANAR CASE 
S-4B STAGE FLIGHT DATA 
ANGLE VEHICLE ATTITUDE 

RATE 

VEHICLE 

ATT J TOOE 

ERROR 

TIME 

PITCH 

YAW 

Roll 


PITCH 

Taw 

roll 

PITCH 

Yaw 

ROLL 

(SCO 

(DEG) 

(DEG) 

(OEG> 


(OEG/Sj 

(DEG/S} 

(D£G/S 1 

( OEG 1 

IDEGj 

( DEG J 

H3U.Q0 

•82.784 

-.490 

• 79| 


-.1 IH 

• 002 

• 018 

• 030 

• >*50 

• 791 

‘•HO. 00 

•84.012 

-.453 

.828 


-.117 

*003 

-.054 

• 028 

-. 660 

.828 

HSo.OO 

•45.107 

• . H3 1 

• 313 


-. 107 

.002 

-.051 

• 017 

• . 665 

.312 

4*0.00 

•44.22H 

".407 

• •212 


-.1 IH 

*003 

-.053 

• 021 

-.674 

-.212 

H70.00 

-87.344 

-.380 

• •744 


-.1 IH 

*003 

-.053 

• 020 

*•682 

-.744 

470.25 

•47.392 

-.380 

-.750 


-.114 

• 003 

• .02* 

• 021 

• •682 

-.750 

480.00 

•84.504 

-.359 

-.339 


-.108 

.002 

.044 

• 012 

• . 690 

-.339 

HVQ.OO 

•89.5SH 

-.344 

*107 


• • 1 00 

.000 

• 046 

• 002 

• •697 

.107 

500.00 

•90.577 

-.339 

• 558 


-.108 

.002 

• 043 

• Oil 

-.709 

• 558 

510.00 

•91.4*| 

-.320 

.559 


-.114 

• OOH 

-.0*1 

.024 

*•719 

.559 

520.00 

•92.832 

-.291 

- . 0 4 3 


-.112 

• 003 

-.0*1 

*013 

-.724 

-.0*3 

520.00 

•93.970 

-.262 

-.679 


• • 1 1 * 

.003 

-.0*2 

• 015 

• •730 

• •*79 

SHO.OO 

•95. 13H 

-.229 

-.284 


-.117 

• 003 

.044 

• 015 

-.739 

-.284 

S5o*00 

•94. HI 1 

-.173 

• 125 


-.139 

*005 

.038 

.034 

-.750 

• 125 

540*00 

•97.425 

-.151 

• 547 


-• 101 

••OOH 

.047 

••020 

-.747 

*547 

570*00 

• 99 • 87 H 

-.178 

.248 


• 003 

*003 

-.017 

-.178 

-.7*3 

.247 

540.00 

-99.474 

•.153 

• 1 13 


• 015 

• 003 

-.015 

-.145 

• •770 

*112 

549. HO 

•99.5*4 

-.129 

■ * 035 


-.000 

-•001 

-.018 

•• 127 

• •772 

-.035 

59o*00 

•99.5*5 

-.130 

-•OH* 


-.000 

-.001 

-.018 

-•127 

-.772 

• •OH* 

599. Hfl 

•99.5*4 

-.135 

-.218 


• 000 

-•QUO 

-.018 

125 

-•777 

-.219 


APPENDIX E 


TRAJECTORY LISTING FOR A 
TYPICAL LAUNCH WINDOW CLOSING 
METRIC UNITS 
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TABLE IE 


APOLLO SOYUZ TEST PROJECT 


S- IB STAGE 

END CONDITIONS 

OF FLIGHT 


TYPICAL 

LAUNCH WINDOW 

CLOSING 


Flight Time: OECO + 1.379 seconds 

143.00 

(sec) 

Radius: 


6432092. 

(m) 

Altitude: 


58958. 

(m) 

Space Fixed Velocity: 


2279.92 

(m/s) 

Space Fixed Path Angle: 


65.826 

(deg) 

Space Fixed Flight Azimuth: 


45.558 

(deg) 

Earth Fixed Flight Azimuth: 


36.423 

(deg) 

Geocentric Declination: 


28.955 

(deg) 

Geodetic Latitude; 


29.118 

(deg) 

Longiutde: (Pos. East) 


-80.207 

(deg) 


SPACE FIXED POSITION AND VELOCITY COMPONENTS 


Xs 

= 

6431104. 

(m) 

Ys 

= 

63956. 

(m) 

?s 

= 

92823. 

(m) 

Xs 

= 

900.65 

(m/s) 

Ys 

= 

330.65 

(m/s) 

Zs 


2068.22 

(m/s) 


VEHICLE ATTITUDE AND ATTITUDE RATE 


Pitch Attitude Angle: 

-63.756 

(deg) 

Yaw Attitude Angle: 

- 0.060 

(deg) 

Roll Attitude Angle; 

0.005 

(deg) 

Pitch Rate: 

- 0.008 

(deg/s) 

Yaw Rate: 

0.017 

(deg/s) 

Roll Rate: 

0.004 

(deg/s) 



TABLE 2E 


APOLLO SOYUZ TEST PROJECT 
S-IVB STAGE END CONDITIONS OF FLIGHT 
TYPICAL LAUNCH WINDOW CLOSING 


Flight Time: Guidance Cutoff Signal 

590.64 

(sec) 

Radius : 

6528187. 

(m) 

Altitude: 

158925. 

(m) 

Space Fixed Velocity: 

7811.00 

(m/s) 

Space Fixed Flight Path Angle: 

90.009 

(deg) 

Space Fixed Flight Azimuth: 

54.355 

(deg) 

Earth Fixed Flight Azimuth: 

52.738 

(deg) 

Geocentric Declination: 

40.117 

(deg) 

Geodetic Latitude: 

40.306 

(deg) 

Longitude: (Pos . East) 

-67.027 

(deg) 

Inclination: 

51.577 

(deg) 

Descending Node Argument: 

154.192 

(deg) 

Inertial Range Angle: 

17.650 

(deg) 

Mass: 

30685. 

(kg) 


SPACE FIXED 

POSITION AND VELOCITY COMPONENTS 

Xs 

_ 

6224807. 

(m) 

Ys 

= 

297719. 

(m) 

Zs 

= 

1944316. 

(m) 

Xs 

= 

- 2354.61 

(m/s) 

Ys 

= 

1169.10 

(m/s) 

Zs 

= 

7355.32 

(m/s) 


VEHICLE ATTITUDE ANGLES 



Pitch Attitude Angle 

= -100.090 


(deg) 

Yaw Attitude Angle 

= 14.613 


(deg) 

Roll Attitude Angle 

= 0.844 


(deg) 

OSCULATING CONIC 

PARAMETERS 



*Perigee Altitude = 

139.71 

(km) 


* Apogee Altitude = 

150.27 

(km) 


Eccentricity = 

.00080 



Semi -Major Axis = 

6523.15 

(km) 


True Anomaly = 

191.68 

(deg) 


Period = 

87.39 

(min) 



*Referenced to Equatorial Radius (6378 . 16 km) 
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TABLE 2E (CONTINUED) 


APOLLO SOYUZ TEST PROJECT 
S-IVB STAGE END CONDITIONS OF FLIGHT 
TYPICAL LAUNCH WINDOW CLOSING 


Flight Time: Orbit Insertion 

600.64 

(sec) 

Radius : 

6528185. 

(m) 

Altitude: 

159070. 

(m) 

Space Fixed Velocity: 

7818.36 

(m/s) 

Space Fixed Flight Path Angle: 

90.000 

(deg) 

Space Fixed Flight Azimuth: 

54.836 

(deg) 

Earth Fixed Flight Azimuth: 

53.249 

(deg) 

Geocentric Declination: 

40.514 

(deg) 

Geodetic Latitude: 

40.704 

(deg) 

Longitude: (Pos . East) 

-66.336 

(deg) 

Inclination: 

51.574 

(deg) 

Descending Node Argument: 

154.186 

(deg) 

Inertial Range Angle: 

18.337 

(deg) 

Hass: 

30611. 

(kg) 


SPACE FIXED POSITION AND VELOCITY COMPONENTS 

Xs 


6200803. 

(m) 

Ys 

= 

309407 . 

(m) 

Zs 

= 

2017798. 

(m) 

Xs 

= 

- 2444.85 

(m/s) 

Ys 

= 

1166.71 

(m/s) 

Zs 

= 

7334.05 

(m/s) 


VEHICLE ATTITUDE ANGLES 


Pitch Attitude Angle 


= 

-100.091 


(deg) 

Yaw Attitude Angle 


sa 

14.614 


(deg) 

Roll Attitude Angle 


= 

0.267 


(deg) 

OSCULATING 

CONIC 

PARAMETERS 



*Perigee Altitude 

= 


149.91 

(km) 


*Apogee Altitude 

= 


165.47 

(km) 


Eccentricity 

as - 


.00118 



Semi -Major Axis 



6535.86 

(km) 


True Anomaly 

= 


359.59a 

(deg) 


Period 

■as 


87.64 

(min) 



^Referenced to Equatorial Radius (6378.16 km) 
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TABLE 3E 


APOLLO SOYTJZ TEST PROJECT 
SEQUENCE OF EVENTS 
TYPICAL LAUNCH WINDOW CLOSING 


FLIGHT TIME 

PROGRAM TIME 

(SEC) 

(SEC) 


-17.20 

— 

Guidance Reference Release (GRR) 

0.00 

— 

First Motion 

0.20 

( 0 . 00 ), 

Lift-off Signal; Initiate Time Base One 

59.63 

1 

Mach One 

74.35 

— 

Maximum Dynamic Pressure 

132 . 00 

(131 .80) 1 

Tilt Arrest 

135.62 

( 0 . 00 )* 

Level Sensor Activation; Initiate Time 
Base Two 

138.62 

(3.00) 

Inboard Engine Cutoff (IECO) 

141.62 

( 0 . 00 )^ 

Outboard Engine Cutoff (OECO); Initiate 
Time Base Three 

142.72 

( 1 . 10 ) 

Ignite Ullage Rockets 

142.92 

( 1 . 30)3 

Separation Signal 

143.00 


S-IB/S-IVB Physical Separation 

144.32 

( 2 . 70) 3 

S-IVB J-2 Engine Start Command 

147.72 

90 Percent J-2 Thrust Level 

150.72 

— - 

Termination of Ullage Burn 

154.92 

(13 .30), 

Jettison Ullage Rockets 

166.48 


Dynamic Pressure = 1 PSF 

166.62 


LES Jettison 

171.75 

(30.00) 

IGM Initiation 

469.72 

(328.10), 

EMR Shift Command 

590.64 


Guidance Cutoff Signal (GCS) 

590.84 

0 

0 

0 

Inertial Attitude Freeze; Initiate 
Time Base Four 

600.64 


Orbit Insertion (01) 
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TABLE **E 


APOLLO soyuz test PROJECT 
typical launch window closing 
S- lB STAGE PLIGHT data 



FLIGHT 

TIME 

MASS 

thrust 

(TOTAL) 

DRAG 

LONGITUDINAL 

ACCELERATION 

dynamic 

pressure 

A * H • I • 

mach 

no. 

pitch angle 

OP ATTACK 


I SEC ) 

(kg) 

(N) 

(N) 

(M/SEC2) 

(N/M2) 

(KG-M/M2-R*0) 


(DEg) 

1) 

-17.20 

594674 • 


0* 

•000 


0* 

.00 

N/A 

2) 

• 00 

588243 • 

7132169. 

262* 

12.145 

1 • 

0* 

• 00 

N/A 


10.00 

559814* 

7344526. 

11424. 

13.120 

5IU* 

2383. 

.o’ 

-1.744 


20.00 

531215* 

7457508. 

44002. 

13.976 

2500* 

49120* 

.20 

-1 .31 7 


30.00 

502474* 

7561056. 

9485 B • 

14.878 

6579. 

315439. 

.33 

“. 46® 


40*00 

473691 • 

768Q431. 

155632* 

1 5 . 9Q6 

12926* 

1229284* 

• 51 

-.091 


50.00 

444882* 

7821200* 

242032. 

17.055 

20890* 

3536976. 

.73 

.163 

3) 

59.63 

417132* 

7944277. 

66)073. 

17.478 

28288, 

818336U. 

1 *00 

,296 

60.00 

416079* 

7948279. 

6 / si 3 1 6 • 

17.490 

28504. 

8402792. 

1 .01 

.298 


70.00 

387128* 

8082234. 

6598)2. 

19.188 

32773. 

15860500. 

1.37 

.192 

4) 

74.35 

374535* 

8133824. 

575715. 

20*193 

33362. 

20046000* 

1 .57 

.866 

ao.oo 

358161 . 

8187070. 

482493. 

21*516 

32243. 

26136954. 

1 .86 

.140 


90.00 

329300* 

8244775. 

314479. 

24.0B2 

24283. 

37539566. 

2.40 

-.251 


I00.0U 

300560* 

826)618. 

173415. 

26.911 

15256. 

47494260* 

2.95 

- . 5q3 


110.00 

271886* 

8249359, 

87598. 

30.021 

8559. 

5 4 ’6 1498. 

3*56 

-1.280 


120.00 

243314* 

8215Q89. 

24 I 92 * 

33.668 

4385. 

59’59664. 

4.23 

-2.077 


130*00 

214892* 

8161845. 

-4980. 

38.009 

2160. 

63058061 . 

5.02 

-3.055 

5) 

132.00 

209239* 

8147192. 

-7852. 

38.979 

1875. 

635)4673. 

5.21 

-3.261 

6) 

135.62 

199002* 

8116480. 

-14U0. 

40.859 

1471 . 

64237061 . 

5.64 

-2.545 

7) 

135.62 

190566* 

8078692. 

-21819. 

42.50’ 

1188 . 

64759230. 

6.05 

-1.434 

140.00 

188213* 

4128247. 

- 21633 . 

22.04’ 

1047. 

64’59823. 

6.18 

-1.290 

8) 

141.62 

185432* 

3572512. 

-22413. 

19.387 

897. 

65227837. 

6*32 

-•8o5 

9) 

142.72 

184799* 

247074. 

-20739. 

1.449 

793. 

65379365. 

6.37 

“ *5 1 S 

10) 

142.92 

184684* 

255663. 

-20333* 

1 .495 

774. 

65400090. 

6.37 

-.467 

11) 

143.00 

184671* 

242844. 

-20 1 83 • 

1 .424 

767 . 

654Q7736 • 

6.30 

-.449 


1) Guidance Reference Release 

2) First Motion 

3) Mach One 

4) Maximum Dynamic Pressure 

5) Tilt Arrest 

6) LSA, Initiate Time Base Two 

7) IECO 

8) OECO, Initiate Time Base Three 

9) Ignite Ullage Rockets 

10) Separation Signal 

11) S-IB/S-IVB Physical Separation 


TABU 5E 


FLIGHT 


SPACE FIXED 

APOLLO 

TYPICAL 

S-lB 

SOYOZ TEST PROJfcCT 
LAUNCH « | nDOm CLOSIN'* 

stage flight data 

— - SPACE fixed POSITION and 

VELOCITY VECTOR 

COMPONENTS 


TIME 

RADIUS 

VtLOCITY 

PATH ANGLE 

A 

Y 

2 

DX 

DY 

02 

< SEC ) 

(Ml 

(M/S) 

(DEG) 

(Ml 

(M) 

(Ml 

(M/S) 

1 M/S ) 

(M/Sl 

*l7«20 

6373379. 

9 u 8«S7 

90 * 000 

6370353* 

10597 . 

-19509. 

•uU 

329.93 

290*98 

• UG 

6373379. 

9^8 *57 

9O.UO0 

6373399. 

1627} . 

-10363. 

-.95 

329.79 

291*18 

10*00 

6373520. 

909.52 

85.853 

6373985. 

19568. 

-7950. 

26.91 

329.60 

291*31 

20*00 

6373996. 

915*89 

80.725 

6373952. 

228 63* 

-5527* 

66 . u6 

329.98 

295*09 

30*00 

6379887. 

933*78 

79.958 

6379833* 

26158* 

-3y 1 5 . 

111.35 

329.50 

259.23 

**0*00 

6376279. 

966*82 

69.138 

6376208. 

29957. 

-302* 

169.73 

330.53 

285.55 

50*00 

6378238. 

518.35 

63.933 

6376159. 

32772* 

2797. 

225.92 

332.53 

327,21 

S9.63 

638079]. 

585*96 

60.170 

638o637 . 

35989* 

6169* 

289,23 

339, 16 

389.76 

60*00 

6380898. 

588.77 

60.065 

6300793. 

36106. 

6305 • 

291,59 

339.21 

387.25 

70*00 

6389110* 

677.20 

57.897 

6383979. 

39 96U * 

1 0553 * 

357.05 

336.73 

966,61 

79*35 

6385793. 

729.35 

57.280 

6305599. 

90926. 

12679. 

38a,37 

337. S/ 

509,80 

80*00 

6388Q78 . 

799.29 

56.786 

6387915. 

92637. 

15739. 

931.90 

338.97 

579.65 

90*00 

6392831. 

993.02 

56.896 

6392625. 

96219. 

2 2162. 

5 1 o , 32 

337.50 

717.29 

100*08 

6398398. 

1 127*26 

57.999 

6396139* 

99587* 

30213* 

591.97 

336,36 

698,75 

110*00 

6909809. 

1398. ol 

59 , 995 

6909969. 

52998. 

90263. 

679.99 

335.79 

1 l 17.80 

120*00 

6912088. 

1608.99 

61 .338 

6911629. 

56301 . 

527 1 1 . 

757.29 

339.88 

1378.99 

130*00 

6920290* 

1919.16 

63.395 

69 1 96u3* 

596*13. 

68008 * 

837.61 

333.23 

1688, 50 

132*00 

6921975. 

1981*32 

63.759 

6921299. 

60309 • 

71953* 

853,96 

332.80 

1756,89 

135*62 

6925208. 

2 1 q8 . 6 9 

69.992 

6929990* 

615J9. 

78u5 5 • 

882,06 

331.95 

1886,30 

138*62 

6927976. 

2219.73 

65.021 

6927125. 

62506* 

83882* 

906.19 

331 . 23 

1 998. 17 

1.90*00 

6929269. 

2250*36 

65.267 

6926377* 

62969. 

66655 • 

91 l.wS 

330.98 

2030,90 

191*62 

6930801 • 

2278.33 

65.557 

6929858. 

63501 ♦ 

8998 1 • 

910.76 

330.77 

2062.01 

1 92*72 

6931835. 

2280.60 

65.771 

693u056. 

6 366 5 * 

92259* 

903. 12 

330 * 6 7 

2067.89 

192*92 

6932022. 

2280*1 1 

65.8] 1 

6931037. 

6393 1 • 

92668. 

901.33 

330.65 

2068. 13 

193*00 

6932092. 

2279.92 

65.826 

6 9 31 1 u 9 « 

63956 . 

92823. 

900.65 

330.65 

2066.22 



Tabus ae 

APOLLO SOTUZ TEST PROJECT 





TYPICAL 

LAUNCH 4 




S-lB 

STAGE FL 

PLIGHT 





TIRE 

POSITION 

VELOCITY 

PATH ANGLE 

A 

( SEC ) 

1 R 1 

(R/S) 

(DEG) 

(M) 

-17.20 

90* 

.00 

N/A 

90* 

• 00 

90. 

.00 

N/A 

90* 

10*00 

231 . 

29*62 

*900 

231* 

20*00 

707. 

47.13 

3*153 

707. 

30*00 

1 402 • 

113.96 

8*990 

1599. 

90*00 

3013* 

171,92 

19*765 

2987. 

§0*00 

S0S7. 

293.18 

20*508 

9952. 

59*63 

7797. 

329*39 

26*032 

7957. 

*0*00 

7865. 

327,57 

26*292 

7569* 

70*00 

11539. 

923.79 

31*862 

10829, 

79*35 

13991 . 

973.67 

39*299 

12963. 

80*00 

16252. 

596,64 

37*261 

1 9601 * 

90*00 

2229] . 

699.97 

92*997 

19557. 

100*00 

29999. 

885.39 

97*988 

25125* 

1 10*00 

39551 . 

1 106.75 

51*811 

31530* 

120*00 

51980. 

1367,16 

55*695 

38786. 

130*00 

64199. 

1672,35 

59*109 

96887 * 

132*00 

69951 . 

1739.38 

59*758 

98606, 

1 3S* 82 

75779. 

1866,99 

60*889 

5 1 6o6 , 

138*42 

81364. 

1977.55 

61*706 

59539. 

1 90*00 

89027. 

2007,93 

42*037 

55815. 

191*42 

87219. 

2035.53 

62*910 

57329. 

192*72 

89391. 

2037.35 

42*653 

58392* 

192*92 

89786. 

2036.77 

42*697 

58526* 

193*00 

89935. 

2036 , 55 

42*713 

58595* 


BOOM CLOSING 
GHT DATA 


EARTH FiXfeD 

POSITION AND 

VELOCITY 

VECTOR COMPONENTS — — 

Y 

Z 

DA 

DY 

oz 


(M> 

(M/S) 

4 M/S ) 

(M/S) 

-0. 

-o* 

-*0Q 

• •00 

-.00 

-0* 

0* 

-.00 

•*O0 

.00 

*1 • 

0* 

29.62 

*•15 

- * 02 

-3. 

9. 

67.09 

**29 

3*52 

-7. 

105. 

112.61 

■ « 36 

17.95 

-7. 

399. 

146*39 

*59 

93.95 

8* 

1029. 

227.95 

2*36 

89.69 

38. 

2102* 

291,75 

3*79 

191*76 

39. 

2159. 

299.08 

3*65 

199.23 

89* 

3970. 

360.25 

6*18 

223*02 

117. 

5031 • 

391,92 

6*96 

265.92 

159. 

6712. 

935,97 

7*76 

330*37 

239. 

10692. 

516*00 

6*77 

972*18 

295. 

16288. 

598,10 

5*77 

652*60 

352. 

23875* 

682,98 

5*51 

870*87 

906 • 

33898, 

768, IQ 

5*32 

1130*98 

957. 

96659, 

851,51 

9*76 

1939.33 

966. 

99606. 

867*81 

9*60 

1507.92 

982, 

55303* 

897*67 

9.31 

1636.99 

99S. 

60379. 

929.91 

9*08 

1797.92 

501 . 

62808. 

928*18 

9*03 

1780.52 

507. 

65727. 

926.39 

9*06 

18)1*50 

512* 

67725. 

920*92 

9*10 

1817*33 

513* 

68089. 

919,16 

9*1 l 

1817*57 

513* 

68225. 

918.99 

9*1 l 

1617*66 



TABLE 7E 


FLIGHT 

ALTITUDE 

RANGE 

APOLLO SOYUZ 

typical launch 

S-lB STAGE 
RELATIVE VELOCITY 

TEST PROJECT 
*INDOw CLOSING 
flight DATA 
VECTOR AZJMOTn 

LONGITUDE 

GEOCENTRIC 

GEODETIC 

TIME 

(StCI 

(KM) 

(KM) 

velocity 

(M/S) 

SPACE FIXED EARTH FIXiO 

(DEG) (DEG) 

( P05 * EAST) 
(DEG) 

DECLINATION 

(DEG) 

LATITUDE 
( DEG ) 

••17 >20 

.000 

• Uuu 

• 00 

90.000 

N/A 

-Bp. 621 

20,946 

20 

.627 

• 00 

.090 

.poo 

1.19 

90,000 

N/A 

-80,621 

28.966 

28 

.627 

10.00 

.231 

• 001 

29,65 

89.978 

39.320 

- 80 . 6/1 

28.966 

28 

.627 

20.00 

.707 

» u 1 2 

67.12 

89.553 

29.899 

-80,6/1 

28,966 

26 

.627 

30.00 

1.599 

: *109 

1 13.66 

08,001 

39,383 

-80.620 

28.967 

28 

.628 

<(0.00 

2.987 

• 905 

170.77 

05.368 

36.989 

-80*619 

28.969 

28 

• 630 

SO. 00 

9.952 

1 *035 

200.16 

01.651 

37.978 

-00*615 

28.973 

28 

.635 

59,43 

7.957 

2* 1 17 

318.98 

77.159 

37.962 

-80* 608 

26.901 

28 

.603 

40.00 

7.549 

2.16? 

321.51 

76.901 

37.978 

-80*608 

20.98] 

28 

.603 

70.00 

10.830 

3.989 

913.26 

72*001 

37.589 

-80.596 

28,999 

28 

• 656 

79.35 

12.965 

5.050 

961.16 

69.697 

37.519 

-8q. 59q 

/ 8 . b 0 2 

28 

.660 

ao.oo 

19.805 

6*731 

530.37 

66.687 

37.369 

-80.579 

28.519 

28 

.676 

90*00 

19,566 

10«706 

695.18 

61 .900 

36.890 

-80*555 

28.592 

28 

• 709 

loo.oo 

25.196 

16*283 

679,89 

56.705 

36,610 

-00*520 

28.503 

28 

.795 

1 10*00 

31 .575 

23.030 

IU91 .59 

52.982 

3 6 « 5 o 0 

-Bo • 97 9 

20 .637 

28 

.799 

120*00 

38,876 

33.733 

1395.96 

99,963 

3609 6 

-00.919 

20.709 

28 

• 871 

130.00 

97.057 

96.925 

1 6 5 2 ■ 6(j 

97.539 

36*912 

-00.337 

20.801 

28 

.963 

132.(30 

9B.798 

99.391 

l 720.81 

97.116 

36 • 9u7 

-80*319 

28.822 

28 

.989 

135.42 

52.095 

59.975 

1 8 9 8 , 7 6 

96.396 

36 . 9u2 

-8o . 285 

28.862 

29 

.025 

138.62 

59.829 

59.990 

1959.22 

95.050 

36*902 

-80.25H 

28.899 

29 

• 062 

190.00 

56.123 

62.389 

1988.15 

95 • 7y5 

36 , 9o6 

-80.290 

28.916 

29 

.079 

191.62 

57.661 

65.270 

2018.83 

95.576 

36,919 

- 80,222 

28.937 

29 

• 100 

192.72 

58.699 

67.292 

2021.89 

95.558 

36.921 

-8Q.210 

28.95 J 

29 

•U9 

192.92 

58.087 

6 7. 6tj0 

2021.93 

95.558 

36.922 

-bg, 208 

28.959 

29 

• 117 

193.00 

58 .958 

67.735 

2021 .26 

95.558 

36.923 

—8 0*207 

28,955 

29 

•118 


table «E 

APOLLO SO YUZ TEST PROJECT 
TYPICAL LAUNCH WINDOW CLOSING 


S-lB STAGE FLlfiHT DATA 


FLlfiHT 

vehicle 

attitude 

angle 

vehicle 

attitude 

RATE 

VEHICLE 

attitude 

ERROR 

TIME 

PITCH 

YAW 

ROLL 

PITCH 

YAW 

roll 

PITCH 

yaw 

ROLL 

(SEC) 

10EG1 

(DEG) 

( DEG ) 

( OEG/S ) 

CDEG/S j 

(DEG/5 ) 

(DEG) 

«deg > 

(DEG) 

-17.20 

*000 

• 000 

-53.856 

• . Ou2 

*003 

• 002 

• 000 

• 00 0 

• 000 

• 00 

-.037 

.051 

•53.822 

• .002 

*003 

.002 

••037 

• 05 ] 

• 034 

10.00 

-.024 

• •QQ9 

•53 . 856 

• . 000 

*001 

• OOP 

-•Oil 

••022 

• 000 

20*00 

-3.512 

• 009 

•45*289 

-.408 

-.000 

1 .004 

•227 

• 232 

••933 

30.00 

•7.724 

.032 

•35.285 

-.439 

*007 

1*000 

• 288 

• 242 

• •929 

**0.00 

-12.377 

• 038 

•25*285 

-.497 

-•009 

1 .000 

• 400 

• 225 

-•928 

(0*00 

•17.812 

• • 2o2 

•15.288 

-.555 

-.032 

.999 

• 45Q 

-.089 

-.933 

59.43 

•23.265 

• •673 

•5*662 

-.557 

•♦Oil 

1.000 

.342 

• *645 

-.941 

40.00 

-23.470 

• *679 

•5*296 

-.561 

• * 0 1 8 

1 .000 

• 344 

- . 650 

-•941 

70.00 

•29.229 

-.870 

• *004 

-.598 

• * 05 1 

.003 

• 369 

-•870 

-•009 

79.35 

-3 1 .840 

-.883 

• 001 

-.595 

• 030 

*001 

• 456 

• •883 

-•003 

00.00 

•35.444 

• •690 

••002 

-.671 

• 037 

-.001 

.550 

-.690 

••005 

90.00 

•42.55B 

-.109 

• 002 

-.762 

• 048 

.003 

• 648 

-.104 

• 001 

100*00 

•47.927 

• .006 

*009 

• • 5q 1 

••004 

• 001 

.440 

-•006 

• 009 

110*00 

•52.813 

-.027 

.017 

-.494 

.003 

.000 

.444 

••027 

• 017 

120*00 

-57.563 

••058 

• 014 

-.468 

-•002 

*000 

• 447 

■•058 

• 013 

1 30 *00 

•62.34B 

-.159 

*010 

'•.449 

• • QU3 

-.000 

• 406 

-•160 

• 009 

1 32.00 

-63.287 

-.145 

*009 

• . 470 

-•003 

-.000 

• 425 

• •166 

• 008 

1 35 • 62 

■63.819 

• •170 

• 007 

• 058 

-.001 

-.003 

-.107 

-•170 

• 007 

134.42 

•63.792 

• •169 

•005 

-.012 

.002 

-•000 

••080 

**169 

• 005 

190.00 

•63.789 

•.124 

• 004 

.016 

. o55 

••001 

-.076 

*• 124 

• 004 

191.42 

•63.761 

-.073 

*003 

• 015 

• 009 

-♦001 

•»Q49 

6*073 

• 003 

192.72 

•63.754 

• •064 

*004 

-.004 

• 014 

• 003 

-.042 

- »G64 

• 004 

192.92 

•63.755 

• *061 

• 004 

-.007 

• 016 

• 004 

•*043 

- * 06 1 

• 004 

193.00 

•63.756 

• •060 

*005 

-.006 

• 017 

• 004 

-»Q43 

• •060 

• 005 
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TABLE 9E 

APOLLO SQYUZ TEST PROJECT 
TYPICAL LAUNCH HINDU* CLOSIN'* 

S-4B stage flight data 



FLIGHT 

MASS 

THRUST 

DRAG 

LONGITUDINAL 

DYnaM I C 

central 

PITCH ATT. 

PITCH ANGLE 


TIHE 


•TOTAL! 


ACCELERATION 

PRESSURE 

RANGE ANGLE 

COMMAND 

OF ATTACK 


• SEC) 

(KG) 

(N) 

• N t 

•M/52 > 

• N/M2 ) 

• DEC,} 

iDtGl 

• OEG) 

1) 

143.00 

|3bBG4. 

40075. 

3352. 

.265 

767. 

1 .O 69 

-63,712 

-.448 

2) 

1 *♦ 4.32 

138804. 

399*5. 

2887. 

.267 

*57. 

1.092 

*63.712 

"* 160 

3) 

147.72 

138502. 

804087* 

2075. 

5.791 

43*. 

1.152 

-63.712 

.2 82 

4) 

150.72 

137848. 

8*6856. 

1473. 

6,279 

310. 

1 .206 

"63.712 

1.316 

5) 

1SH.92 

1 36830. 

1019172. 

903. 

7.442 

191. 

1.262 

"63.712 

2.582 


160.00 

135533. 

1019337. 

525. 

7.516 

105. 

1.376 

"63.712 

3.615 

6) 

16*. MB 

130798. 

1019738. 

263. 

7.795 

4*. 

1.498 

-63.712 

5.019 

7) 

1 6 6 . 6 2 

130641 . 

1019713. 

259. 

7,804 

47. 

1 «5ol 

-63.712 

5.051 


170.00 

128891 . 

1021335. 

181 . 

7.923 

31. 

1.565 

"63.712 

5.77 1 

8) 

171.75 

128461. 

1026181 • 

149. 

7.987 

25, 

1*599 

"63.712 

6.132 


180*00 

126432. 

1023228. 

Ill* 

8.093 

6. 

.1*761 

-55*868 

14.552 


1 9o *00 

123974. 

1023368. 

37. 

6.255 

2. 

3.963 

-56.481 

16.792 


200*00 

1 2 1 5 1 8 . 

1023438. 

13. 

8.422 

1 • 

2.170 

-57.543 

17,490 


210*00 

1190*5. 

1021221 . 

5. 

6.577 

U • 

2.384 

-58.445 

18.181 


220*00 

116614. 

1020447. 

2. 

8.751 

0. 

2.604 

-59.483 

18.723 


230*00 

1 141*8. 

1U18423. 

1 . 

8 * 92u 

0 . 

2.830 

-60.371 

19,395 


240*00 

111721. 

1017984. 

1 . 

9.112 

0* 

3.062 

-61 .479 

19.772 


2 So. 00 

109280- 

101*538. 

O'* 

9 . 3 02 

u. 

3.301 

-62*363 

20.208 


260*00 

106838. 

101*512. 

u. 

9.514 

0 . 

3.547 

-63.415 

20.507 


270.00 

10M39Q. 

1017894. 

0 * 

9.751 

0 . 

3 • 800 

•64*668 

2U.474 


280.00 

101944. 

1018571 . 

0. 

9.991 

U. 

4.06o 

-65,673 

20.691 


29O.00 

9 V 4 9 4 . 

lul 7727. 

0 • 

10.229 

0. 

4.328 

- 66,802 

20.698 


300*00 

9704* . 

101*660. 

u • 

10.47* 

0. 

4.604 

-*7.896 

2U * 7 08 


310. 00 

94*02- 

1017254. 

0. 

IU.753 

0 . 

4.868 

-68 .859 

20.872 


320.00 

92159. 

1016515. 

0* 

1 1.030 

0. 

5.180 

-69.9*7 

20*825 


330.00 

89716. 

1017338. 

0* 

11.339 

0 . 

5.460 

"7 1 , 005 

20.745 


340.00 

872*6. 

1018955. 

0* 

1 1 .67* 

u. 

5.79Q 

"72.332 

20.343 


350.00 

84817. 

1017470. 

0* 

11.99* 

u. 

6.109 

*73.408 

20,015 


360.00 

62372. 

1016661. 

0. 

12.342 

u. 

6.438 

-74.416 

19.804 


370.00 

79927. 

1015560. 

0. 

12.70* 

u* 

6.776 

*75.5ol 

19.584 


38o.OO 

77477. 

10189*2 • 

0. 

13.152 

u. 

7.125 

-76.690 

1 9.256 


390*00 

75029. 

10139*5. 

0* 

13.514 

0 . 

7.465 

-77.835 

16.844 


400*00 

72587. 

1013622. 

0. 

13.967 

u . 

7 « 856 

-78.837 

J 8,5 16 


410.00 

70144. 

1013540* 

0* 

14.449 

u* 

8.238 

-80»Qu7 

17.944 


420*00 

67702. 

1013301 • 

0* 

14,9*7 

u* 

8.633 

-81.174 

17.387 

1) 

S-IB/S-IVB Physical Separation 5) 

Jettison Ullage Rockets 





2) 

S-IVB Start 

Command 

6) 

Dynamic 

Pressure = 1 PSF 





3) 

J-2 90 Percent Thrust 

7) 

LES Jettison 





4) 

Termination of Ullage Burn 

8) 

IGM Initiation 
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TABLE ?E (Continued) 



FLIGHT 

MASS 

THRUST 

APOLLO S0YU2 TEST PROJECT 
TYPICAL LAUNCH *1000# CLOSING 
S-4B STAGE FLIGHT OATA 
crag LONGITUDINAL DYNAMIC 

central 

PITCH ATT. 

PITCH ANGLE 


TIME 

(SEC) 

(KG) 

(TOTAL) 

IN) 

C N > 

acceleration 

(M/S2) 

PRESSURE 
( N/M2 ) 

RANGE ANGLE 
(DEG) 

COMMAND 

(DEG) 

of attack 

(DEG) 


930.00 

*5259. 

101*529. 

0. 

15.577 

0. 

9.040 

-82.339 

16,874 


990*00 

*2809. 

1017999. 

u. 

16.199 

0. 

9.460 

•83.595 

16.240 


9SO.00 

*03*9. 

1013580. 

0* 

16.791 

0. 

9.894 

-64.710 

15.723 


9*0*00 

57920. 

1013339. 

0. 

17.495 

0. 

10.342 

-65.87 l 

15.152 


970*00 

55522. 

101272*. 

0. 

18.240 

0. 

10.805 

-87.058 

14*533 

9) 

470*25 

559**. 

912759. 

0. 

16.456 

0. 

10.6(7 

•87.067 

14.517 

9*0.00 

53915. 

058999. 

0 » 

16.061 

o. 

11.283 

-68.249 

13.958 


9VO.00 

513*0. 

8588*4. 

0 . 

16.722 

0* 

1 1 .774 

-89.343 

13.366 


500.00 

9930*. 

858732. 

0. 

17.416 

0. 

12.280 

•90.427 

12.789 


5)0.00 

47252. 

858559. 

0. 

16.169 

u. 

12.601 

•91.571 

12.137 


520.00 

95)99. 

858380. 

0. 

16.991 

0* 

13.337 

-92.778 

1 1 .366 


530.00 

93195. 

858179. 

0. 

19.890 

u. 

13.891 

•93.975 

10.742 


590.00 

91092. 

8579*2. 

0. 

20.879 

o. 

14.461 

-95.211 

10.043 


550.00 

39032. 

8*1875. 

0. 

22.001 

0. 

15.050 

-96.57? 

9.220 


5*0.00 

3*973. 

858*74. 

0 . 

23.224 

0. 

15.657 

-97.816 

6.451 


570.00 

399 i 9 • 

058237. 

0. 

24.577 

0. 

16.286 

•100.235 

6.571 


5*0.00 

328*7. 

657*23. 

0. 

26.093 

0. 

16.935 

•100*082 

7 . 100 


590.00 

3081*. 

85*714. 

0 . 

27,80o 

0. 

17.607 

•99.9*4 

7.605 

10) 

590. *9 

30*85. 

85**27. 

0. 

27.916 

0. 

17.651 

•99.964 

7.705 

*00.00 

30*12. 

0. 

0. 

*.000 

0. 

18.293 

•99.964 

6,2*9 

11) 

*00. *9 

30*11. 

0. 

4. 

‘'•000 

0. 

18.337 

-100.091 

8.3U9 

9) 

10) 

ID 

EMR Shift 

Guidance Cutoff Signal 
Orbit Insertion 









TABU lOE 


FLIGHT 


space fixed 

APOLLO 

TYPICAL 

S-9B 

SO YuZ TEST PHOJtCT 
LAUNCH rtiNDOi* CLOSING 
STAGE FLIGHT OATA 

--- SPACE FIAED POSITION and 

VELOCITY VECTOR 

components 

• ••» 

TIME 

RADIUS 

VELOCITY 

PATH ANGLE 

A 

Y 

1 

DX 

UY 

02 

( SEC ) 

(HI 

(M/S ) 

(OEG) 

(Ml 

(M) 

(M) 

(M/S) 

1M/S) 

(M/S) 

1 *3 •III) 

69320”* 

2279 * 9 | 

65.827 

6931 1 1 1 * 

63957* 

92837. 

900*62 

330.65 

2068,22 

* *i H * 3 2 

6933329. 

2275*06 

66.099 

6932292* 

69399* 

95569. 

888.09 

330.59 

2068.39 

I *17 # 72 

6936909. 

2267*09 

66.781 

6935257* 

65517. 

102609. 

857.53 

330.99 

2072*91 

150*72 

6939062. 

2279*05 

67.361 

6937798. 

6 6 bQ 9 « 

108895* 

836.79 

330.81 

2088*96 

159*92 

699269Q. 

2289*29 

68.193 

6991257* 

67899. 

1 17673* 

810.32 

330.51 

2115,36 

160*00 

6996995. 

2308*77 

69.068 

6995269. 

69579, 

128992. 

778.66 

329,73 

2198.39 

166*98 

6952178. 

2335.57 

70*219 

695u2o9 • 

71708, 

192551 » 

738,59 

328.79 

2191.18 

166*62 

6952292. 

2336.20 

70*299 

695t>3 1 I • 

71755. 

192868. 

737.70 

328.71 

21?2. 16 

170*00 

6959928. 

2351*99 

7o.®27 

6952766. 

72869. 

1 SO J|j5 . 

717.23 

328.J l 

2215.22 

171*75 

6956272. 

2359.59 

71.129 

6959012* 

73938. 

159193* 

706*68 

327.79 

2227*29 

180*00 

6962901 . 

2398*71 

72*923 

6959692. 

76132. 

1728Q2* 

659.77 

325. UO 

2283*17 

190*00 

6969998. 

2997*26 

73*792 

6965993* 

79365. 

195956* 

61U.90 

321*61 

2397.90 

200*00 

6976106* 

2999.93 

75.010 

6971899, 

82567 • 

219768* 

560.89 

318,91 

2919.72 

210*00 

6982380 . 

2555*05 

76.226 

6 M 7 7 2w^ • 

85795. 

299256. 

510*98 

317.08 

2983*28 

220*00 

6988276. 

2619*18 

77.389 

6982069. 

8691 1 • 

269990* 

961 , 0 9 

3 1 6 . 20 

2553.70 

230*00 

6993802* 

2676.61 

78.987 

6986929. 

92072. 

295336* 

910*79 

316.31 

2625.91 

290*00 

6998969. 

2792*98 

79.530 

6990285. 

9529u« 

321965. 

360.91 

317.35 

27U0« 1 l 

250*00 

65q 37 7 o . 

2811.69 

8Q.522 

6993635. 

98922* 

399395. 

30? • 5 1 

31?. 27 

2776.30 

260*00 

6508227 . 

2889*27 

8 l . 956 

6996975. 

101628. 

377997. 

258,36 

322.0? 

2859*57 

270*00 

6512393. 

2960*67 

82.338 

6998801 » 

1 05867 . 

9Q6995. 

20,6.7 1 

325.79 

2935.92 

280*00 

8516129* 

3u9o*55 

83.171 

6 50u6u7 * 

1 U 8 1 97 • 

936213* 

159.37 

330.39 

30 I 8 • 6 1 

290*00 

6519578. 

3129.11 

83.951 

65 « l 8 8 7 . 

1 l 1978. 

966826 * 

101 *98 

335.91 

3109.39 

3oo*00 

6522712* 

3211*33 

89.682 

6502635. 

1 1 9868. 

9 9 8 3 (j 9 « 

97,87 

392.3d 

3192.66 

3 1 0*00 

6525539. 

3302*05 

85.369 

6502892. 

118326. 

530688* 

"6,98 

39 ’. 80 

3283,97 

320*00 

6528053 . 

3396.52 

85.996 

6502503* 

121667 . 

563988. 

-61,59 

358,29 

3377,02 

330*00 

6530280. 

3999.71 

86.589 

6S016U9. 

125996. 

598237. 

-117. S2 

367.72 

3973.32 

390*00 

6532223. 

3597.26 

87.129 

6500151 • 

129226. 

633966 , 

-179.39 

378,33 

3573,06 

350*00 

6533892. 

3703.97 

87.627 

6998117. 

1 3 3U6 6 . 

66970 9 * 

-232.63 

390.03 

3676*03 

360*00 

6535295. 

3619*79 

88.087 

69 95995. 

1 37030 • 

706997. 

•292.09 

902.97 

3702, 19 

370*00 

6536993. 

3929.76 

sa.5o9 

6992273* 

19I13U* 

795363. 

-352.57 

917,15 

.3891 *62 

380*00 

653735 1 . 

9j99.97 

88.880 

6988939. 

195378. 

789892 . 

-919.38 

932,66 

9009*91 

390*00 

6538030* 

9179*09 

89.221 

6983980* 

199787. 

825975. 

-977.92 

999,51 

8122*15 

900*00 

6538992. 

9 3o3 » 09 

89.522 

6978877* 

159373* 

867297. 

-592.92 

967.80 

9292*99 

910*00 

6538753. 

9937.38 

89,786 

69731 16. 

159199, 

910350. 

-609.59 

987.66 

9368* 18 

920*00 

6538830* 

9577.21 

90.015 


169131 . 

959676. 

-678, 13 

50’. lb 

9997.97 
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TABLE 10 e (Continued) 

APOLLO SOYUZ TEST PROJECT 
TYPICAL LAUNCH M1N00A CLOSING 

s<*46 stase plight data 


FLIGHT 


. SPACE FIXED 


SPACE 

FIXED 1 

P 0 S 1 T ION AND 

VELOCITY VECTOR 

COMPONENTS 

• • • 

TIME 

RADIUS 

VELOCITY 

PATH ANGLE 

A 

T 

2 

DX 

DY 

02 

(SEC) 

(H) 

(H/SJ 

(DEG) 

(M) 

(H) 

<M) 

(M/S) 

<H/S) 

(M/S) 

430*00 

*53873** 

<♦722*9* 

7(3*207 

6459547* 

169337. 

1000326* 

-748,80 

532.39 

4632,73 

'♦*♦0*00 

*538«(92* 

<♦875* So 

9Q.368 

6451697* 

174785. 

1047351* 

-821,76 

SS7.SS 

4773.30 

450*00 

653811*. 

5i>3M*35 

9fl . 497 

6443 1 03 * 

180495. 

1095809. 

-897.31 

5 84,63 

49J9.12 

4*0*00 

6537*27. 

5200 *20 

90*591 

6433742* 

186485* 

1145754* 

*97a • 39 

6)3.87 

5070.89 

*♦70*00 

6537050. 

5373.69 

90*653 

6423586* 

192780* 

1197249. 

-1056,35 

645,4) 

5229*16 

*♦70*25 

*537035. 

5378*00 

9Q.655 

6423322* 

19294 l . 

1198557. 

-1056.42 

646,20 

5233,07 

<♦ 80*00 

6536378. 

5528*07 

7q » 7 56 

6412599. 

199375* 

1250228* 

-1141.67 

673,98 

5366,74 

*♦70*00 

6535599. 

5688*34 

90*832 

6400744* 

206266* 

1304602* 

-1229,87 

704,41 

5508.94 

500*00 

653H736. 

5855*49 

90.876 

6387992* 

213471 . 

1360426* 

-1320.95 

736,93 

5656.74 

510*00 

6533817. 

*030* 02 

9fl • 89 1 

6374314* 

221013. 

1417757. 

-1415,25 

771.96 

5810*53 

520*00 

6532870* 

6212*59 

70*879 

6359675* 

228919. 

1476659. 

-1513,28 

6q9 , 6 2 

5970.82 

520*00 

653(924* 

6403*88 

9o*837 

6344085* 

2372)5* 

1537198. 

-1615,39 

850.08 

6138,20 

540*00 

65310U • 

6*04 * 7fl 

7o*768 

6327352* 

245930* 

1599450* 

-1722.04 

893.46 

*313,35 

550*00 

6530185. 

6816*84 

90*672 

6309577* 

255095* 

1663498* 

-1833.93 

940.07 

6497*87 

5*0*00 

6529423* 

7o40*65 

9Q.5S3 

6290653* 

264742* 

1729440* 

-1951,94 

989.88 

6*91 *85 

570*00 

6528822* 

7276.79 

90*410 

6270519* 

274908. 

1797369. 

-2076,53 

1044,03 

6895*64 

580*00 

6528384* 

7527*47 

90*256 

624906S. 

285639. 

1867390* 

•2210.36 

1102,72 

7110**3 

570*00 

6528188. 

7773.48 

90*026 

6226305* 

296975. 

1 939632* 

-2345,90 

1165,00 

7340*18 

570* *4 

6528187. 

781 1*00 

90*007 

6224807* 

297719* 

1944316* 

-2354.61 

1 16’. IQ 

7355*32 

*00*00 

652818s. 

78)8*36 

70*001 

6202360* 

308o63* 

2013122* 

-2439, 19 

1166,98 

7J35.89 

*00* *4 

6528185. 

7818*36 

7u • UOO 

6200803* 

3u’407* 

2017798. 

-2444,85 

11*6,71 

7334*05 
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TAbLt 1 lE 


FLIGHT 


earth fixed 

APOLLO 

typical 

S-9B 

SOYUZ TEST PROJECT 
LAUNCH * 1 NOOo CLQSIrtU 
sT A»*E flight oata 

earth fixlu 

POSITION AND 

VELOCITY 

VECTOR COMPONENTS ---- 

T I ME 

POSITION 

veloci rr 

path angle 

A 


Y 

2 

DX 

or 

oz 

(SEC 1 

(M) 

(M/S) 

{ OEG ) 



(M J 

(M) 

(M/S) 

1 H/S 1 

( H/S ) 

M3*go 

89999* 

2036*59 

62*719 

586(,1 » 


513. 

68238* 

916,96 

9*11 

1 6 1 7 * 66 

IH'tOZ 

92558. 

203 1*06 

63 *005 

59o(j6 * 


518. 

70639. 

90O.J0 

9*1.7 

1817.79 

197*72 

99297* 

2021 *50 

63*760 

62839. 


533* 

76622* 

876. 1 8 

9*99 

1821.79 

150*72 

l 05 1 5 1 • 

2027.29 

69*919 

65932. 


597. 

8231 1 * 

656,03 

5*27 

1637.69 

159*92 

1 1 3959. 

20*«1 *03 

65*319 

68973* 


571. 

90085. 

830.99 

5*56 

1869.99 

1 60*00 

123578. 

2058.97 

66*369 

73110* 


599. 

99630* 

799.89 

5.57 

1897.26 

146*98 

136631 • 

2083.91 

47.710 

78167. 


635* 

112061* 

761.17 

5*62 

1939,92 

164*62 

136925* 

2089. 51 

67*739 

76277. 


636. 

1 12392* 

760.32 

5.62 

1990.89 

170*00 

193789. 

2fe9 8 * 87 

68*911 

808 1 0 * 


655* 

1 18931 * 

790*60 

5*60 

1963*86 

171*75 

197367. 

2106.59 

68*759 

82u97 • 


665 • 

1 22376* 

730.99 

5*58 

1975.89 

180*00 

169905. 

2199.09 

70*255 

37931 . 


707. 

138913. 

6 8 5 ? 3 8 

9*26 

2031*60 

190*00 

185962* 

2191.22 

71*779 

99599. 


79 J . 

159550* 

638. 3U 

2*69 

2u96. 19 

200*00 

206969. 

2292*09 

73*291 

1 00696 * 


769. 

I80893* 

591,12 

1*97 

2162.76 

210*00 

229015. 

2296.50 

79*639 

106371 • 


789. 

20281 1 , 

593.75 

2*29 

2231 .20 

220*00 

25 1 57(i • 

2359.98 

75*965 

1 1 1572* 


812* 

225973* 

996.90 

3*70 

2301*55 

230*00 

279685. 

2915.82 

77*229 

116296. 


861 • 

298898* 

998,06 

6*29 

2373*79 

290*00 

296392. 

2980*66 

78.911 

120550* 


992* 

272*35* 

901.30 

9.97 

2997*9? 

250*00 

322729. 

2598.88 

79.539 

1 2*1323 * 


1 £|69 * 

297819. 

353,39 

19*71 

2529*23 

260*00 

397719. 

2 62u * 5 3 

80*589 

127oi6. 


1 239. 

323997. 

305 ,26 

20*53 

2602*61 

270*00 

373399. 

2696.02 

8 1*58 1 

I3g928. 


1 9 7 8 • 

399876. 

256.83 

27*93 

2683*62 

280*00 

399819 . 

2775.05 

82*519 

132751 . 


1791 * 

377127. 

207,83 

35*92 

2767*03 

290*00 

926995. 

2857.76 

83*385 

139583. 


2190* 

905225 . 

158.95 

99*53 

2653*02 

300*00 

95998 1 . 

2999.15 

89*197 

135919. 


2686* 

939196. 

1 06 • bo 

59*80 

299J .69 

310*00 

983807 . 

3039.07 

89*953 

136752* 


329o* 

969066. 

57.97 

66*29 

3032*79 

320* 00 

5 t 35 1 2 r. 

3127.79 

85*652 

137u77 . 


9 0 1 S * 

999862* 

6*92 

78*92 

3 1 26 * 7 3 

330*00 

5^133. 

3225.13 

86*298 

136888. 


987 2 . 

5266io. 

-99.89 

92*86 

3223*96 

390* (rd 

575712* 

3326. 88 

86*89(1 

136178. 


5876* 

559393* 

-97.39 

U)8 * 1 6 

3323*70 

3S0*00 

6q8292 * 

3932.79 

87*939 

139937 . 


7 09 0 * 

593095. 

-151 *09 

129*86 

3927*20 

360*00 

691916. 

3592.75 

87.990 

133159. 


8379 . 

627898. 

-205.66 

1 93 • U2 

3533.89 

370*00 

676626 . 

3656.96 

88*393 

1 30821 * 


9906* 

663789* 

-261 .18 

162*69 

3693*99 

38'0*u0 

712966. 

3775.89 

88*799 

127927. 


1 1638* 

700791 . 

-317,79 

183*97 

3757*95 

390*00 

799988. 

3899.57 

89*166 

129961 * 


13591 . 

738957* 

-375.77 

206*89 

3875*90 

900*00 

787738. 

9027.77 

89.989 

1209Q9* 


15781 , 

778321 • 

-935,01 

231 *56 

3997.51 

910*00 

827269. 

9161 .19 

89*77 l 

1 15757. 


16228* 

818922* 

-995.59 

258*13 

9123*51 

920*00 

868122. 

93t,0. 1 9 

90*015 

1 10992. 


21)95q « 

860607 • 

-557*89 

286*66 

9259*15 
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7A&UE 1 1 E (Continued) 

APOLLO SQYUZ TEST PROJECT 
TYPICAL LAUNCH *IN0O» CLOSING 
S-9B STAGE PLIGHT DATA 


FLIGHT 

. • <• m m m 

EARTH fixed 



earth fixed 

POSITION AND 

VELOCITY 

VECTOR COMPONENTS — — 

T I HE 

POSITION 

VELOCITY 

path angle 

X 

Y 

Z 

DA 

DY 

DZ 

(SEC) 

IN) 

(H/S) 

(Deg > 

( M ) 

(M) 

<H) 

(H/S) 

(M/S) 

l H/S ) 

930*00 

9 1 0348 • 

9999.99 

90*222 

10959S. 

23968* 

909022. 

*621.85 

317.30 

9389.83 

990*00 

959068 • 

9596.63 

9o*391 

98098. 

27309. 

998629. 

•687.81 

350*25 

9531.36 

950*00 

999284 . 

9759.55 

90*526 

90831 * 

3098 i • 

999667. 

-756.Q1 

385*53 

9678.20 

940*00 

1094088. 

9919.95 

90*625 

82921* 

35023* 

1092208* 

-826,35 

923*90 

9831.08 

*•70*00 

1099598. 

50’1 *97 

9o*689 

79296. 

39958. 

1091310. 

-899,17 

969*01 

9990.92 

970*25 

1095781 • 

5096.25 

9q*6?I 

79071* 

39579. 

1092558. 

-901.09 

965*03 

9999.36 

*•80*00 

1 199608. 

5295.50 

9q*797 

69920. 

99285. 

1191908. 

•976,57 

501*70 

5129.31 

*•90*00 

1196199. 

5909.91 

9q • B76 

59757, 

*•9500* 

1 193919* 

-1056,51 

591*67 

5272*90 

BOO* 00 

1299370. 

5571,19 

9fl*921 

93782* 

55127. 

1297385. 

-1138.93 

589*19 

5922*15 

5 J0*00 

1308207. 

5799.83 

9Q.935 

31969. 

61199. 

1302378. 

-1229.15 

629*70 

5577*95 

520*00 

136078Q. 

5926.99 

9fl*920 

] 9288 . 

67732* 

1356957 . 

-1312.65 

678*37 

5739*39 

530*00 

1919172* 

6116.86 

90*876 

57q9 • 

79773. 

191719Q. 

-1909,79 

730*39 

5908*90 

590*00 

1979972. 

6316.79 

90 *803 

*8820 * 

82351. 

1977152. 

-1500.89 

785*95 

6085.31 

580*00 

1591780* 

6527.99 

90*702 

-29328, 

9q505« 

1538929. 

*1601.60 

895*91 

6271*49 

540*00 

160621 1 . 

6750.80 

90*577 

-90871* 

99273* 

1602619. 

-1707.88 

906*80 

4947*65 

570*00 

1672878. 

6985.97 

9fl*927 

-58503 * 

108698. 

1666317. 

-1820*06 

977*29 

4673*53 

580*00 

1791907. 

7235.65 

9o*266 

-77306, 

1 18838. 

1736128. 

-1990*73 

1051.25 

4690*79 

59Q.00 

181395Q. 

7500.69 

90*027 

-97321. 

129738. 

1806183. 

-20*2.31 

1129*56 

7122*59 

590* AH 

1818100* 

7518.15 

90*009 

-98638. 

130960. 

1810728. 

•2070.1 1 

1139*71 

7137*90 

400*00 

1884526. 

7525.39 

90*001 

-1 1 8 j9 2 , 

191126. 

1877511 . 

-2198.79 

1191.71 

7121.15 

400*49 

1891189* 

7525.38 

9q*001 

-119769. 

191658* 

1882050* 

-2159. u7 

1192*05 

7U9.99 
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TABLE | % 

APOLLO S0TO2 TfcST PROJECT 
TYPICAL LAUNCH *INDON CLOSING 
S-4B STAGE FLIGHT DATA 


FLIGHT 

ALTITUDE 

Range 

relative 

VEL0CI1 Y 

VECTOR aZIRuTh 

LONGITUDE 

GEOCENTRIC 

TIME 



velocity 

SPACE FIXED 

EARTH FIXtO 

(POS, EAST) 

declination 

(SEC) 

(KM) 

(KM) 

1 M/5 1 

IDES) 


(DEG J 

<D£G) 

1 DEG ) 

143.00 

58.964 

67.748 

2021.25 

45.508 


36.123 

-80.207 

28.955 

144,32 

60*195 

70*116 

2017,99 

45.567 


36.432 

-80. 192 

28.972 

147.72 

63.294 

76.212 

1997.81 

45.578 


36,462 

-80.155 

29.016 

150,72 

65.960 

81.619 

2003.42 

15.547 


36 . 5 u3 

-80* 122 

29.055 

154.92 

69,605 

89.272 

2016.92 

45 • 4o5 


36.535 

-80.075 

29.110 

160*00 

73.882 

98.659 

2034.61 

45.356 


36*562 

-80.018 

29.178 

166.48 

79.142 

110.871 

2059.24 

45,222 


36.599 

-79.943 

29.266 

166.62 

79.258 

111*147 

2059.84 

45.219 


36 . 6uQ 

-79.991 

29.268 

170*00 

81 .908 

117.614 

2074.05 

45.148 


36.618 

-79.901 

29.315 

171.75 

83.260 

120*996 

2081 .69 

95.111 


36,627 

-79.881 

29.339 

180*00 

89.427 

137.202 

21 18. 9o 

44.9)6 


36.638 

-79.781 

29.456 

I9O.Q0 

96.521 

157.403 

2165.74 

44.707 


36,656 

— 7 9,656 

29,602 

200*00 

103.227 

178.2)6 

2216.31 

44.526 


36 . 7u l 

-79.528 

29.752 

210*00 

109*550 

199,662 

2270.42 

44.375 


36.775 

-79.395 

29.907 

220.00 

1)5.498 

221*763 

2328.09 

44.258 


36.882 

-79.257 

30 , u66 

230*00 

121.077 

244.540 

2389.10 

44.171 


3 7 . 0 1 6 

-79.115 

30*229 

240*00 

126.294 

268.QI 2 

2453.6o 

44.112 


37.175 

-78.967 

30.398 

250*00 

131.157 

292*204 

2521.48 

44,077 


37.356 

-78.814 

30*571 

260*00 

135.672 

317.138 

2592.77 

44,067 


37.558 

-78.656 

30*749 

270*00 

139.849 

842*841 

2667.91 

44.078 


37.778 

-78.992 

30*932 

280*00 

143.692 

369.340 

2746.56 

94,1)0 


38.016 

-78.321 

31.120 

290*00 

147.209 

39 6.663 

2628.89 

94*163 


38.271 

-78.193 

31*313 

300.00 

150.409 

424.840 

2914.90 

94.235 


38.542 

-77.959 

31*51 1 

310*00 

153.299 

453.898 

3u04.42 

94.3*6 


38.828 

-77.767 

31 .71S 

320*00 

155.889 

483*869 

3097.69 

94 . 4 j7 


39.129 

-77.568 

31 • 925 

330*00 

158. 188 

514.785 

3194.66 

44.5o5 


39.414 

-77.360 

32.140 

340*00 

1 60 * 206 

546.679 

3295.99 

94.712 


39.774 

-77.194 

32*361 

3S0.Q0 

161.952 

579.591 

34Q1 .47 

44.876 


40.117 

-76.9)8 

32.588 

360.00 

163.434 

613*557 

3510.9B 

95.058 


40*474 

-76.684 

32.821 

370*00 

164.664 

848.616 

3624.73 

95.267 


40*845 

-76.939 

3 3 * U6 0 

380.00 

165.656 

684*868 

3743.15 

95.979 


41*230 

-76.183 

33.306 

390*00 

166.422 

722.180 

3666.40 

95.707 


41.627 

-75.917 

33.558 

400*00 

166.973 

760 • 773 

3994.12 

95.959 


42.038 

-75.638 

33.817 

410*00 

167.326 

800*636 

4127.04 

96.228 


42.464 

-75.398 

34.082 

420.00 

167.497 

841*8 19 

4265.47 

96.515 


42.9u3 

-75*094 

34,355 


GLODLTIC 
LATITUDE 
I DEG ) 

29.118 
29.135 
29*180 
29.219 
29,271 
29. 342 
29.431 
29.433 
29.460 
29.504 
29,621 
29.768 
29.9 18 
30,u73 
30. 233 

30 • 397 
30*566 
30.740 
30.918 
31*102 
31.290 

31 .484 
31 .683 
31 .888 

32 • u98 
32.314 
32.535 
32.763 
32.997 
33.237 
33.483 
33.736 
33.995 
34.261 
34.534 
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TABLE 1 2E (Continued) 
APOLLO SOYUZ TEST PROJECT 
TYPICAL LAUNCH AiNOOft CLOSING 
S-4B STA6E FLIGHT OATA 


flight 

altitude 

range 

RELATIVE 

VELOCITY VECTOR aZIMUTH 

longitude 

GEOCENTRIC 

geodetic 

TIME 



velocity 

SPACE FIXED 

EARTH FIXED 

(POS. EAST) 

DECLINATION 

latitude 

(SEC) 

(KM) 

(KM) 

(M/S) 

( DEG ) 

(DEG) 

(DEG) 

(OEG) 

(DEG) 

*00.00 

147.501 

864.377 

<♦*♦09.79 

46.820 

43,357 

*74.726 

34.634 

34.615 

440*00 

147.358 

928.373 

<♦540.88 

H7.I43 

43.827 

•74.393 

34.921 

35.102 

<00.00 

147.065 

973.871 

H7 | 6 , 25 

47.465 

44.312 

-74.045 

35.216 

35.397 

*♦40.00 

164.703 

1020.93H 

<♦882.58 

47.847 

44.313 

•73.681 

35.518 

35.700 

*♦70.00 

144.234 

1 u4 9 • 4 3H 

5Q5H.52 

48,230 

45.331 

*73.298 

35.827 

36.010 

*♦70.25 

144.223 

1 u 7 q • 87 3 

5058.78 

48.239 

45.344 

*73*288 

35.835 

36.018 

<♦•0.00 

145.474 

1 119*921 

5207. HB 

48.612 

45.831 

•72.898 

36,144 

36.328 

<♦90.00 

145.012 

1171.72*) 

5346.33 

49.013 

46.347 

*72.481 

36.468 

36.652 

500.00 

164.267 

1225.1 1C 

5532.01 

49.434 

46.881 

-72.045 

36.799 

36.983 

510.00 

143. H7o 

1280. IH8 

5705. US 

49.877 

47.435 

•71.590 

37.136 

37.32) 

520*00 

142.4H7 

1334.913 

5886.08 

So. 343 

48.010 

•71.114 

37.480 

37 .666 

530.00 

141.826 

1395.H86 

6075.60 

50.633 

48.406 

•70.616 

37.831 

38.018 

5 HO. 00 

141 .OHS 

IH55.956 

6275,02 

51,346 

49.224 

•70.095 

38.190 

38.377 

550.00 

140.332 

I 5 t 8 • H 23 

6 H85 « 5 3 

5 1 ,363 

49.865 

-69,548 

38.555 

38.743 

540.00 

159.725 

1582.999 

6707.70 

52.445 

50.528 

•68.974 

38.928 

39,116 

570*00 

159.243 

I4H9.796 

69H2. 1H 

53.039 

51*222 

•68.372 

39.308 

39.497 

550*00 

158,968 

17|8.9H3 

7191.07 

53.465 

51*946 

•67*738 

39.694 

39.685 

590*00 

158.916 

1790.581 

7455.35 

54.313 

52.490 

*67.071 

40.091 

40.281 

590. 4H 

158.925 

1795.236 

7472.74 

54.355 

52.738 

•67.027 

40.117 

40*306 

400*00 

159.041 

I643.7H8 

7479.53 

54.805 

53.21? 

-66.380 

40*469 

40.679 

4Q0* 4H 

159.070 

1648. H|3 

7479.48 

54.836 

53.249 

-66.336 

40.514 

40.704 
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TAbUfe 13 E 

APOLLO S0Y02 TEST PROJECT 
TYPICAL LAUNCH WINDOW ClOSIuG 


flight 

VEHICLE 

attitude 

S-4B 

ANGLE 

stage flight 
vehicle 

DA TA 

ATTITuUt 

RATE 

time 

PITCH 

YAW 

Roll 

pi rch 

YAW 

roll 

1 SEC ) 

( DEG ) 

(DEG) 

( DEG ) 

1 uEG/S i 

lOEG/S ) 

(DEG/S) 

1 43* 00 

•63*756 

••060 

•005 

-*u06 

• 017 

• uoi 

144*32 

•63.810 

• 045 

•018 

-.064 

.154 

• 015 

147.72 

•64.023 

1.214 

• 113 

.004 

. Ju8 

• u66 

150*72 

•63 i 727 

.946 

• 403 

. 1 44 

-.352 

• 030 

154.92 

•63.436 

** 3fl7 

• 204 

-.007 

-•110 

-• 111 

160*00 

-63.564 

-.262 

••313 

• •018 

• 022 

-•015 

166.48 

•63.626 

-.346 

• . 356 

- • wJ6 

-•022 

• Ou2 

166*62 

•63.628 

-.349 

-•356 

-.006 

-•022 

- • 00 l 

1 70*00 

•63.653 

• • 406 

• •471 

• • u 1 U 

-.01)9 

- * 066 

171.75 

•63 . 67 | 

-.416 

-•596 

-.011 

- • 003 

•059 

160*00 

-56.945 

•1.794 

»Otl 

*960 

• 133 

-•143 

140.00 

•56.447 

-1 .143 

- *604 

- • 1)7 6 

«u55 

• 002 

200*00 

•57.434 

-.596 

-•768 

-.131 

• 054 

-•033 

210.00 

•56.365 

.119 

• •473 

-*u89 

• 072 

• 059 

22o«00 

•59.437 

.796 

* 06 4 

-.097 

.064 

• 055 

230.00 

•60.308 

1.417 

.63 0 

• • u9 1 

. U«0 

• 0S6 

240*00 

• 611.377 

1.991 

• 513 

-.134 

.054 

- * u32 

250*00 

•62.321 

2.533 

*274 

-.G92 

• 053 

- • u)23 

260 *00 

-63.334 

3.046 

•o30 

• « 1 08 

• 050 

-•025 

270*00 

•64.616 

3.523 

• •254 

-.107 

• UH8 

-.024 

260 * Ou 

-65.597 

4.004 

-.476 

-.105 

• 017 

-•023 

24 o.OO 

•66.729 

4.462 

-.715 

-.111 

• 045 

-*023 

300*00 

•67.833 

4.911 

-.643 

-.114 

• 013 

• 055 

310*00 

-68.783 

5.361 

• • 05 9 

- . 1Q6 

• OH 

• 057 

320*00 

•69.894 

5,793 

• 507 

- . 1 OY 

• 013 

• 057 

33o *00 

•70.944 

6.223 

• 547 

-. 1 Ob 

.011 

-.042 

340*00 

•72.218 

6.6 22 

» (j8 9 

-.145 

• 038 

— • 04b 

35o«Ow 

-73.383 

7.046 

-•347 

-.115 

♦ 018 

-•043 

360*00 

-74.393 

7.466 

• •737 

- . 1 1/6 

• 010 

• u3 7 

370*00 

•75.473 

7.863 

-•215 

109 

• 039 

• 052 

3*0 *00 

•76.626 

8.246 

•306 

-.137 

• 035 

• OSu 

34o*00 

•77.831 

8.623 

• 809 

-.093 

• 012 

-.037 

400*00 

•78 . 8u 1 

9.032 

• 256 

-.114 

• 037 

-•057 

410*00 

-79.975 

9.402 

-•313 

-.118 

• 037 

- • US 7 

420*00 

•81 . 147 

9.766 

-.540 

-•116 

• 036 

• 024 


vehicle 

ATTITUDE 

ERROR 

PITCH 

Yaw 

ROLL 

(DEG) 

(DEG) 

(DEG) 

-•044 

• t (j 6 U 

• 0 U5 

-.098 

• UHb 

• 018 

-.311 

1«2H 

• 111 

-•012 

*919 

.103 

.275 

* . 307 

.203 

• 148 

- * 26 1 

-.314 

• 086 

-.315 

-.356 

• 085 

a • 319 

-.356 

•061 

• 1 106 

-.472 

•043 

-*116 

- • 596 

-1»057 

-•633 

.038 

• 037 

-.537 

-.605 

• 112 

-•538 

-.768 

• 063 

-•571 

-.473 

• 045 

• • 5 7 U 

• 065 

• 060 

• •573 

• 632 

• 099 

-•571 

• Si 7 

•061 

-•576 

*277 

• 080 

-•579 

• 035 

• 053 

* *585 

-.251 

• 078 

<••588 

-.470 

• 0/6 

-.593 

-.709 

• 066 

**599 

-.637 

• 076 

— * 6 0 8 

-.052 

• 07 1 

-.614 

• 514 

*057 

-•621 

.554 

• 1 13 

*•621 

• 103 

•027 

• • 627 

-.344 

•027 

• •627 

-.734 

• 029 

**636 

-.211 

• 062 

**640 

• 315 

-.000 

*•661 

• 810 

• 034 

-*662 

• 262 

• 033 

• *668 

-.307 

•029 

-•677 

-.536 
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TABLE 1 3 f, (Continued) 

APOLLO SOYUZ TEST PROJECT 
TYPICAL LAUNCH HlRDQ* CLOSInG 
S-4B STAGE PC I GMT DATA 


FLIGHT 

VEHICLE 

ATTITUOE 

angle 

VEHICLE 

ATT J TUUE 

RATE 

VEHICLE 

ATTITUDE 

ERNQR 

tire 

PITCH 

YAH 

ROLL 

PITCH 

YAH 

ROLL 

PITCH 

YAH 

NOLL 

(SEC) 

( DEG ) 

(DEG ) 

(DEG) 

(DEG/S) 

(DEG/S) 

( OEG/S ) 

(DEG) 

|DEG» 

( DEG 1 

•00*00 

• 82 • 3o9 

10*126 

• •296 

•» 1 1 7 

• 036 

• 025 

• 031 

• *685 

-.291 

44fl.OO 

•83.644 

10.44* 

«*q54 

-.120 

• 035 

• 025 

• 029 

- • 695 

••049 

460.00 

•84.690 

10.834 

*204 

• * 1 1 0 

• 036 

• 026 

• 019 

-.704 

• 208 

••*0.00 

•85.8^5 

11.180 

• 466 

— • 1 18 

• 034 

• 026 

• 023 

• •712 

.471 

••70.00 

•87.030 

11.51* 

.731 

•* 1 1 9 

*034 

• 027 

• 023 

• •722 

• 737 

470*26 

•87.059 

11.524 

• 738 

•*119 

• 034 

• 027 

• 023 

• •722 

• 744 

<••0*00 

•88 • 227 

1 1.931 

.940 

••113 

• 021 

••041 

• 015 

»*709 

.944 

•490*00 

■89 . 334 

12*154 

• 529 

••10* 

• 030 

-.04) 

• 006 

-.735 

• 531 

600.00 

•90.412 

12.503 

*118 

••113 

• 037 

• * 04 1 

• 013 

• •749 

• 122 

610*00 

•91 .544 

12.875 

• •292 

-.1 18 

• 029 

-.041 

• 026 

• •745 

-•286 

520*00 

•92.747 

13.194 

• •655 

••118 

• 032 

• 023 

• 015 

-*757 

-•652 

530*00 

•93.958 

13.490 

-.418 

••122 

• 027 

• 024 

• 019 

• •758 

-.414 

6 ‘•0*00 

•95.192 

13.745 

• *178 

•.124 

• 024 

• 024 

• 019 

• • 763 

••173 

560*00 

•94.538 

13.896 

• 069 

• •146 

• 016 

• 025 

• 038 

■ •766 

• 078 

6*0*00 

•97.829 

14.168 

• 310 

•*110 

• 046 

• 023 

••014 

• •808 

• 307 

S7o*00 

•100.235 

14.693 

*593 

•*282 

• 024 

• 030 

-•004 

*•765 

• 593 

560.00 

•100.224 

14.471 

• 781 

• 015 

••01)4 

• 018 

-•145 

• •760 

.744 

690*00 

•100.089 

14.414 

*880 

•.000 

• • OuO 

-•057 

-.127 

• •772 

• 848 

690.64 

•100.090 

14.413 

*844 

••001 

••000 

• •057 

-•127 

• •773 

• 811 

400*00 

•100.091 

14.613 

*304 

*000 

*000 

• *058 

-•125 

-*773 

• 271 

400 • * 4 

•100.091 

14.414 

*267 

• 000 

• 000 

••058 

••125 

*•773 

• 234 
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TABLE IF 


APOLLO SOYUZ TEST PROJECT 
S- IB STAGE END CONDITIONS OF FLIGHT 
TYPICAL LAUNCH WINDOW CLOSING 


Flight Times OECO + 1.379 seconds 

143 . 00 

(sec) 

Radius : 

21102664. 

(ft) 

Altitude: 

193430. 

(ft) 

Space Fixed Velocity: 

7480.05 

(ft/s) 

Space Fixed Path Angle: 

65.826 

(deg) 

Space Fixed Flight Azimuth: 

45.558 

(deg) 

Earth Fixed Flight Azimuth: 

36.423 

(deg) 

Geocentric Declination: 

28.955 

(deg) 

Geodetic Latitude: 

29.118 

(deg) 

Longitude: (Pos . East) 

-80.207 

(deg) 


SPACE FIXED 

POSITION AND VELOCITY COMPONENTS 

Xs 


21099423. 

(ft) 

Ys 

= 

209830. 

(ft) 

Zs 

= 

304538. 

(ft) 

Xs 

= 

2954.89 

(ft/s) 

?s 

= 

1084.80 

(ft/s) 

Zs 

= 

6785.50 

(ft/s) 


VEHICLE ATTITUDE AND ATTITUDE RATE 


Pitch Attitude Angle: 

-63.756 

(deg) 

Yaw Attitude Angle: 

- 0.060 

(deg) 

Roll Attitude Angle: 

0.005 

(deg) 

Pitch Rate: 

- 0.008 

(deg/s) 

Yaw Rate: 

0.017 

(deg/s) 

Roll Rate: 

0.004 

(deg/s) 
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TABLE 2F 


APOLLO SOYUZ TEST PROJECT 
S-IVB STAGE END CONDITIONS OF FLIGHT 
TYPICAL LAUNCH WINDOW CLOSING 


Flight Time: Guidance Cutoff Signal 

590.64 


(sec) 

Radius : 


21417936. 


(ft) 

Altitude: 


521409. 


(ft) 

Space Fixed Velocity: 


25626.63 


(ft/s) 

Space Fixed Flight Path Angle: 


90.009 


(deg) 

Space Fixed Flight Azimuth: 


54.355 


(deg) 

Earth Fixed Flight Azimuth: 


52.738 


(deg) 

Geocentric Declination: 


40.117 


(deg) 

Geodetic Latitude: 


40.306 


(deg) 

Longitude: (Pos. East) 


-67.027 


(deg) 

Inclination: 


51.577 


(deg) 

Descending Node Argument: 


154.192 


(deg) 

Inertial Range Angle: 


17.650 


(deg) 

Weight: 


67650. 


(lbs) 

SPACE FIXED POSITION AND VELOCITY COMPONENTS 



Xs = 20422595, 

(ft) 



Ys 

976767. 

(ft) 



Zs 

6378990. 

(ft) 



?s 

- 7725.10 

(ft/s) 



Ys 

3835.63 

(ft/s) 



Zs 

24131.62 

(ft/s) 



VEHICLE 

ATTITUDE ANGLES 



Pitch Attitude Angle = 

-100,090 

(deg) 


Yaw Attitude Angle 

= 

14.613 

(deg) 


Roll Attitude Angle 

855 •• 

0.844 

(deg) 


"osculating 

CONIC PARAMETERS 



*Perigee Altitude 

= ; 

458366.16 

(ft) 


*Apogee Altitude 

= 

493011.83 

(ft) 


Eccentricity 

= 

.00080 

(ft) 


Semi -Major Axis 


21401410.79 

(ft) 


True Anomaly 

= 

191.68 

(deg) 


Period ■. . 

= 

87.39 

(min) 



*Referenced to Equatorial Radius (20925721.78 ft) 
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TABLE 2F (CONTINUED) 


APOLLO SOYUZ TEST PROJECT 
S-IVB STAGE END CONDITIONS OF FLIGHT 
TYPICAL LAUNCH WINDOW CLOSING 


Flight Time: Orbit Insertion 

600.64 

(sec) 

Radius : 

21417930. 

(ft) 

Altitude: 

521884. 

(ft) 

Space Fixed Velocity: 

25650.78 

(ft/s) 

Space Fixed Flight Path Angle: 

90.000 

(deg) 

Space Fixed Flight Azimuth: 

54.836 

(deg) 

Earth Fixed Flight Azimuth: 

53.249 

(deg) 

Geocentric Declination: 

40.514 

(deg) 

Geodetic Latitude: 

40.704 

(deg) 

Longitude: (Pos . East) 

-66.335 

(deg) 

Inclination: 

51.574 

(deg) 

Descending Node Argument: 

154.186 

(deg) 

Inertial Range Angle: 

18.337 

(deg) 

Weight: 

67486. 

(lbs) 


SPACE FIXED 

POSITION AND VELOCITY COMPONENTS 

Xs 

_ 

20343843. 

(ft) 

Ys 

= 

1015114. 

(ft) 

Zs 

= 

6620071. 

(ft) 

Xs 

= 

- 8021.17 

(ft/s) 

Ys 

= 

3827.78 

(ft/s) 

Zs 

= 

24061.83 

(ft/s) 


VEHICLE 

ATTITUDE ANGLES 


Pitch Attitude Angle 


= -100.091 


(deg) 

Yaw Attitude Angle 


= 14.614 


(deg) 

Roll Attitude Angle 


= 0.267 


(deg) 

OSCULATING 

CONIC 

PARAMETERS 



*Perigee Altitude 

= 

491830.72 

(ft) 


* Apogee Altitude 

=■ : 

542880.59 

(ft) 


Eccentricity 


.00118 



Semi-Major Axis 

is. 

21443110.27 

(ft) 


True Anomaly 

= - 

359.59 

(deg) 


Period 

■ 

87.64 

(min) 



* Referenced to Equatorial Radius (20925721.78 ft) 
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TABLE 3F 


APOLLO SOYUZ TEST PROJECT 
SEQUENCE OF EVENTS 
TYPICAL LAUNCH WINDCW CLOSING 


FLIGHT TIME 

PROGRAM TIME 

(SEC) 

(SEC) 


-17.20 

— 

Guidance Reference Release (GRR) 

0.00 

--- 

First Motion 

0.20 

( 0 . 00 ), 

Lift-off Signal; Initiate Time Base One 

59.63 

X 

Mach One 

74.35 

— 

Maximum Dynamic Pressure 

132 . 00 

(131.80) 1 

Tilt Arrest 

135.62 

( 0 . 00 )^ 

Level Sensor Activation; Initiate Time 
Base Two 

138.62 

(3, 00 )„ 

Inboard Engine Cutoff (IECO) 

141.62 

( 0 . 00)3 

Outboard Engine Cutoff (0EC0); Initiate 
Time Base Three 

142.72 

( 1 . 10 ) 

Ignite Ullage Rockets 

142.92 

(1.30)f 

Separation Signal 

143.00 

■ J 

S-IB/S-IVB Physical Separation 

144.32 

(2.70) 

S-IVB J-2 Engine Start Command 

147.72 

J 

90 Percent J-2 Thrust Level 

150.72 

— 

Termination of Ullage Burn 

154.92 

(13 ,30) o 

Jettison Ullage Rockets 

166.48 


Dynamic Pressure = 1 PSF 

166.62 


LES Jettison 

171.75 

(30 ,00) 3 

IGM Initiation 

469.72 

(328. 10) „ 

EMR Shift Command 

590 .'64 


Guidance Cutoff Signal (GCS) 

590.84 

<* 

0 

0 

0 

Inertial Attitude Freeze; Initiate 
Time Base Four 

600.64 

— 

Orbit Insertion (01) 


lABlt 4F 

APOLLO soroz TfeST PROJtCT 
TYPICAL LAUNCH MNDOa CLOSING 
S-lB STAGE FLI GHT DAI A 



FL 1 GHT 
TIME 
(SEC) 

HASS 

(LB) 

Thrust 
( TOTAL ) 
(LB) 

DRAG 

(LB) 

LONGITUDINAL 
ACCt.LE.KAT ION 
(FT/SEC2) 

DJNAHIC 

PxtsSURE 

(LO/FT2J 

A.H. I . 

(LB-FT/FT2-KAUJ 

MACH 

NO* 

PITCH ANGLE 
OF ATTACK 
(0EG1 

1) 

•17.20 

1311032- . 

0. 

0. 

• QUO 

0* 

U • 

.00 

N/A 

2) 

• 00 

1296854* 

1603375. 

59. 

39*847 

0* 

0. 

• 00 

N/A 


10*00 

1234179. 

1651115. 

2568. 

43*044 

1 1 • 

1601 . 

*U9 

-1.764 


20*00 

1171 128. 

1676514. 

9892. 

45*852 

52. 

33007 . 

*20 

-1.317 


30*00 

1 107765. 

1699800. 

21325. 

48*812 

137. 

21 l 9 6 s , 

*33 

-.668 


40*00 

1044310* 

1726629. 

34987. 

52*185 

270* 

8 4 6 u 4 u . 

*5 1 

-.091 


SO.yO 

980797. 

17S8276. 

54411. 

55*956 

436. 

2376736. 

.73 

• 163 

3) 

59.63 

91961 9. 

1785944. 

148615. 

57.342 

591 • 

5498964. 

1*00 

.296 


60*00 

917296. 

1756844. 

152491 . 

57*382 

595. 

56464 1 6 . 

1 .01 

.298 


70*dO 

853472* 

18(6958. 

148332* 

62*954 

684* 

1067(203. 

1.37 

,192 

4) 

74.35 

825708* 

1828556. 

129426* 

66*249 

697. 

13470290. 

1 .57 

.06 6 

80*00 

759610* 

1840527. 

108469. 

70.S91 

673. 

17563221 , 

1 .86 

. 140 


90*00 

725982 . 

1853499, 

70698. 

79*011 

5Q7. 

25225423. 

2.40 

-.251 


100*00 

662622* 

1857286, 

38985* 

88*289 

319, 

31914667, 

2.95 

-.503 


110*00 

599406. 

1 854530. 

19693. 

98*495 

179. 

36932419, 

3.56 

-1 .280 


120*00 

536416. 

1846825. 

5439. 

1 10*458 

92. 

40291u31. 

4.23 

-2.077 


130*00 

473755. 

1834856. 

-1120* 

124*701 

45. 

42373057. 

5 , u2 

-3.055 

5) 

132*00 

461292. 

183(562. 

-1765. 

127*885 

39, 

42679887 . 

5.21 

• 3.261 

6) 

135.62 

438723. 

1824657. 

-3172. 

134*053 

31 . 

43)65309. 

5.64 

-2.545 

7) 

138.62 

420125. 

1816162. 

-4905. 

139.464 

25. 

43516191 . 

6 • US 

-1.634 

140*00 

414938. 

928067. 

-4863* 

72*341 

22. 

4365u983. 

6.18 

-1 .290 

8) 

141*62 

408807. 

803133. 

-S U 39. 

63 * 606 

19. 

43831080. 

6.32 

-.805 

9) 

142.72 

407413. 

5554 4 . 

-4662* 

4*755 

17. 

43932902 . 

6,37 

- .5 1 5 

10) 

142*92 

407159. 

57475. 

-457 1 . 

4.903 

16. 

43946829 , 

6.37 

- .4o? 

11) 

143*00 

407 13u. 

54594. 

-4537* 

4*673 

16. 

43951966. 

6.36 

-.449 


1) Guidance Reference Release 

2) First Motion 

3) Mach One 

4) Maximum Dynamic Pressure 

5) Tilt Arrest 

6) ISA, Initiate Time Base Two 

7) IECO 

8) OECO, Initiate Time Base Three 

9) Ignite Ullage Rockets 

10) Separation Signal 

11) S-IB/S-IVB Physical Separation 
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TABLE 5F 

APOLLO SOYUZ TEST PROJECT 
TYPICAL LAUNCH *INOO« CLOSING 

S* 1 6 sta«*e flight data 


FLIGHT 

TIRE 

RAO I US 

. SPACE FIXED 
VELOCITY 

PATH ANGLE 

--- SPACE 
A 

FIXED 

r 

POSITION AND 
Z 

VELOCITY VECTOR 
DX 

COMPONENTS 

DY 

mmm 

DZ 

I SEC) 

( FT 1 

(FT/S) 

(DEG) 

(FT) 

(FT) 

(FT) 

(FT/S) 

(Ft/s ) 

(FT/S) 

•17*2q 

2o9 1 00 3 5 . 

1390*99 

9u«0o0 

20909952. 

39769. 

-976q3* 

*00 

1082*96 

790*61 

• 00 

20910039* 

1390*99 

90*000 

20909939. 

53383* 

•33999. 

•1*98 

1081,98 

791*26 

10*00 

2©9 10997. 

1393*55 

85.853 

20910383. 

692q0 * 

•26089* 

99,89 

1081.37 

791*71 

20*00 

209i2flS9. 

1359*98 

80.725 

2o91 1917. 

7501 X » 

-18132* 

216.79 

1080*97 

803*99 

30*00 

2fl9 i 9989 • 

1923* 15 

79.95B 

2q919806* 

85820* 

• 9891 » 

365*31 

1081*02 

850*98 

90*00 

2091953S. 

1531*57 

59.138 

20919312* 

96693. 

•990* 

590.95 

1089*91 

936*85 

50*00 

ao’25979. 

1 7 00 • 5 1 

53.933 

20925701 » 

107519. 

9013* 

791*22 

1090.97 

1073*53 

59*43 

20939189. 

1922*95 

60*170 

20933897. 

1 18058* 

20222* 

998,91 

1096.32 

1262*39 

50*00 

20939591 . 

1931*57 

60.065 

20939195* 

) 18959. 

20685* 

956,99 

1096.50 

1270*99 

70*00 

2Q995292* 

2221*77 

57.897 

2Q999B1 3* 

129963* 

39629* 

1171,92 

1109.79 

1530*87 

79.3S 

2o’5o59y. 

2375*98 

57.280 

20950128. 

139272. 

91581. 

1279*17 

1107*53 

1672*S8 

80*00 

2095825 | . 

25o5*92 

56.785 

20957727. 

190592* 

51622. 

1915.37 

1 1 10*96 

1885*32 

90*00 

20973859. 

3o93 • 88 

56.896 

2Q973180* 

151637* 

72709* 

1675,91 

1107*27 

2353*17 

100*00 

20992118. 

3598.37 

57.999 

20991253* 

162688* 

99122* 

1990.51 

1103.55 

2998*65 

1 10*00 

210)3159. 

9922*50 

59.995 

21012021 • 

173713* 

132097* 

2212.90 

1101*50 

3667*31 

120*00 

21037033. 

5277*21 

61.338 

21035511* 

189715* 

172938. 

2989,55 

1098.70 

9529*25 

130*00 

2)053779. 

628o*QS 

63.395 

21061689, 

1 95679 * 

223123* 

2798,73 

IQ93.29 

5539*69 

132*00 

21059971 . 

55oo*39 

63.759 

21067238. 

197869* 

239927* 

2800*07 

1091*86 

5763*90 

135*52 

21080079. 

69 18*10 

69.992 

21077557. 

201 0 1 7 • 

256087* 

2893*88 

1089*09 

6188*65 

138*52 

21089180* 

7282.5B 

65.021 

2 1 q8o3 6 7 • 

2uS u8o • 

275203* 

2979,61 

1086.70 

6555*68 

1 HO • 00 

21093903* 

7383*06 

65.267 

21090976. 

206579* 

289302* 

2989*01 

1085.89 

6663*06 

191*52 

21098927. 

7979.83 

65.557 

21095333* 

208338* 

295219* 

2988.Q7 

1085.21 

6765*12 

192*72 

21101820* 

7982*27 

65.771 

21098609. 

209532* 

302672* 

2962.99 

1089.88 

6789*90 

192*92 

21102939. 

7980*57 

65.811 

2 1 099201 • 

209799* 

309029* 

2957.11 

1089*82 

6785*2} 

193*00 

21102559. 

7980*05 

65.826 

21099923* 

209830* 

309538* 

2959*89 

1089.80 

6785*50 



TABLE 6P 


FLIGHT 

«•••• 

- EARTH fixed 

APOLLO 
TYPICAL 
S- 1 B 

SO YuZ TEST PROJECT 
LAUNCH «INDO* CLOSIN'. 

stage flight data 

Earth Fixto 

POSITION AND 

VELOCITY 

vector COMPONENTS ---- 

TIME 

POSITION 

VELOC I TY 

path angle 

A 


Y 

l 

DX 

OY 

02 

(SEC) 

(FT) 

<FT/S> 

( deg ) 

(FT) 


(FTi 

(FT) 

(FT/S) 

(FT/S) 

(FT/5) 

-17*20 

295. 

.00 

N/A 

295 « 


-0* 

-0* 

*«uU 

-•00 

-.00 

• 00 

295. 

.00 

N/A 

295. 


"U • 

0* 

-.00 

* « 00 

.00 

10*00 

758. 

97.17 

*900 

758. 


-2* 

0* 

9 7. 1 7 

-.99 

-.05 

20 • 00 

2320* 

220.25 

3.153 

232u * 


• 1 U • 

31 . 

219.95 

• « 96 

11.59 

30 • 00 

5257. 

373.88 

8.990 

5295. 


-22* 

399. 

369,97 

-1*17 

57.29 

•>0*00 

9886* 

569.09 

19.765 

9799. 


-22* 

1 3u8 * 

595,73 

1.77 

192.59 

$0*00 

1 659 i . 

797.89 

20*508 

1 6297. 


25* 

3361 . 

797.85 

7.73 

277.86 

59 *63 

25918. 

11)69.27 

26*032 

29969. 


129* 

6897. 

957. 18 

12.95 

965.10 

60*00 

25803. 

1079.69 

26*292 

29816. 


129. 

7068. 

969.63 

12*6 1 

973.19 

70*00 

37891 . 

1390.23 

31 *862 

35528. 


291 . 

13025. 

1181.93 

20*27 

731.68 

79.35 

990’7. 

1559.09 

39*299 

9«j89u* 


3o9 * 

J 65 U6 • 

1 285.82 

22*83 

872*96 

80*00 

53321 . 

1793.50 

37*261 

98559. 


522* 

22020. 

1 928,7 1 

25*53 

] (j83 * 68 

90*00 

73132. 

2299.89 

92*997 

69169. 


767. 

3508o . 

1692.91 

22*20 

1599. 1 5 

lU0*00 

98292. 

2909.82 

97.988 

8293b* 


969. 

53939. 

1962,28 

18.99 

2191*75 

1 10*1.0 

129759. 

3631.07 

51.811 

103999. 


1 153* 

7832V. 

229y. 79 

18*06 

2 b 57 • 1 7 

120*00 

168898. 

9985.93 

55*695 

127250* 


1332* 

111051. 

2520.0 1 

17.97 

3710*57 

130*00 

217023. 

5986*7 1 

59*109 

153028. 


1999. 

1 53080* 

2793.66 

15*62 

9722*20 

132*00 

227859. 

5 7 8 6 3 

59*758 

159969. 


1 5 3u * 

162799. 

2 897.15 

15*10 

9995.62 

135*62 

298620. 

6123.69 

60* 889 

1 69V6o. 


1 5o3 • 

181990* 

2995,10 

19*15 

5368*91 

138*62 

266999. 

6988.02 

61 *706 

178935. 


1629* 

198095. 

3u39. 97 

13*37 

5/39*65 

1 *>0 • 00 

275678. 

6587.70 

62*037 

1 83 1 2u * 


1692* 

206069* 

3095.22 

13*23 

5891 .60 

191*62 

286137. 

6678.29 

62*910 

1 6 8 u 7 b • 


1669* 

2 1569] . 

3095.75 

13*33 

5993*29 

192*72 

293277. 

6669.22 

62*653 

191910. 


l 6 / 9 • 

222195* 

3021 , 3a 

13*95 

5962*37 

192*92 

299575. 

6682.32 

62*697 

1 9 2b 1 9 . 


1681 . 

223388. 

3015.61 

13*97 

5963* 1 7 

193*00 

295061 . 

6681.59 

62*713 

19229b* 


1682* 

22383s. 

3013.93 

13*98 

5963*99 



table 7-f 

APOLLO sqyuz test project 
Typical LAUNCH MIBOOW CLOSING 
S-lB STAGE FLIGHT oata 


FLIGHT 

ALTITUDE 

range 

relative 

velocity vector AZIMUTH 

LONGITUDE 

GEOCENTRIC 

GEODETIC 

TIME 



velocity 

space fixed 

earth fixed 

(POS. EAST) 

DECLINATION 

LATITUDE 

(SEC) 

(FT) 

(Nmi 

(FT/S) 

(DEO) 

(DEG) 

(DEG) 

(DEG) 

(DEG) 

•17.20 

0. 

*000 

.00 

90.000 

• N/A' 

"80.621 

28.466 

28.627 

*00 

295. 

*000 

3.9i 

90.000 

N/A 

"80.621 

28.466 

28.627 

10*00 

758. 

• 001 

97.28 

89.978 

39.320 

-80.621 

28.466 

28*627 

20*00 

2321. 

• 00* 

220.22 

89*553 

29.844 

•80.621 

28.466 

28*627 

30*00 

5246. 

• 059 

372.89 

88.001 

34.383 

•8Q.620 

28.467 

28*628 

40*00 

979?. 

*219 

560*27 

85.368 

36.489 

•80*619 

28*469 

28*630 

30*00 

16248. 

• 559 

787.92 

8].65l 

37.478 

•80*615 

28*473 

28.635 

39*63 

24466. 

1*143 

1044.87 

77.159 

37.482 

•80.608 

28*481 

26.643 

60*00 

24818* 

1.171 

1054.82 

76.981 

37.478 

•80*608 

28*48) 

28.643 

70*00 

35532* 

2*154 

1355.85 

72.001 

37.584 

•8Q.S96 

28.494 

28.656 

74*35 

40897. 

2*727 

1512.99 

69.697 

37.514 

•8o*59o 

28*502 

28.664 

80*00 

48572* 

3.634 

1753*19 

66.687 

37.384 

-80.579 

28*5)4 

26*676 

90*00 

64 1 9*| • 

5.781 

2280*77 

61 .400 

36.890 

•80*555 

28*542 

2B.7Q4 

100*00 

82499. 

8.792 

2886.62 

56 .745 

36.610 

•80*520 

28*583 

28*745 

110*00 

103592* 

12.867 

3581.34 

52.982 

36.500 

"80.474 

28*637 

28.799 

120*00 

127544* 

18.214 

4415.88 

49.963 

36.446 

•80.414 

28.709 

28.871 

130*00 

154386* 

25.068 

5421.90 

47.539 

36.412 

"8Q.337 

28.801 

28.963 

132*00 

160100* 

26.642 

5645.06 

47.116 

36.407 

"8q . 3 ) 9 

28.822 

28.984 

135*62 

1 7o7 5Q * 

29.684 

6o65.5(j 

46.396 

36.402 

-80.285 

28.862 

29*025 

138*62 

179868. 

32.392 

6427.88 

45.850 

36.402 

"8q • 254 

28*899 

29*062 

140*00 

184)30. 

33.687 

6522.80 

45.705 

36 . 4u6 

-80.240 

28*9)6 

29*079 

141*62 

189|75. 

35.243 

6623*46 

45.576 

36*414 

•8Q.222 

28.937 

29*100 

142*72 

192583. 

36 . 308 

6633*50 

45.558 

36.421 

•8q.210 

28.951 

29*114 

142*92 

193199. 

36.501 

6631.97 

45.558 

36.422 

•8o»208 

28*954 

29*117 

143*00 

193430. 

36.574 

6631.43 

45.556 

36.423 

•80*207 

28*955 

29*118 
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TAbLE 8F 









APOLLO 

SO YoZ TEST PROJECT 








TYPICAL 

LAUNCH rtINDOrt 

CLOSING 








S-1B 

STA<,E FLIGHT 

data 





flight 

V EH 1 COE 

ATT J TUOE 

ANGLE 

VEHICLE 

attitude 

RATE 

Vehicle 

ATTiTUOE 

ERkOk 

time 

PITCH 

Y Art 

poll 

PITCH 

t A A 

ROLL 

pitch 

YArt 

ROLL 

tseo 

(DEG) 

(OEG) 

(OEG) 

(OEG/S ) 

( DtG/S ) 

(DEG/S ) 

(OEG) 

(DEG) 

I OEG ) 

*17.20 

• OUO 

. QUO 

-53.856 

- . uu2 

• GU 3 

•002 

• ooo 

. OuU 

.000 

• G u 

-.037 

.051 

•53.822 

-.002 

• Ou3 

• 002 

-•03/ 

• 051 

.03*4 

10.00 

-•02*4 

-.00*4 

-53.856 

- • U 0 L 

• Oo 1 

. uuo 

-•Oil 

-.022 

. oOO 

20.00 

-3*512 

.00*4 

-*45.289 

-. *40b 

- . ooo 

1*00*4 

• 227 

• 232 

-.933 

20.00 

-7.728 

.032 

-35*285 

-.*439 

♦ 007 

1 >000 

• 2bB 

*2*42 

-.929 

*40.00 

-12.377 

.038 

-25.285 

-.*497 

- • 009 

1 >000 

•*400 

• 225 

-.928 

50.00 

-17.8)2 

-.202 

-15.286 

-.555 

-•032 

.999 

*-*45o 

-.089 

-.923 

59.63 

-23.265 

-.673 

-5*662 

-.557 

-•Oil 

1 >000 

• 3*42 

• » 6<45 

-.9*41 

60.00 

-23. *470 

-.679 

-5*296 

-.56) 

-.018 

1 >000 

• 3*4*4 

■ . 650 

-.9*41 

70.00 

-29.229 

-.870 

-•006 

- . 596 

- • Ob 1 

.003 

.369 

- • 870 

-.009 

79.35 

-31.8 <40 

-.883 

• UQI 

-.595 

•030 

• 001 

• •456 

-.883 

-.003 

80.00 

-35 . *4*4 *4 

-.690 

-•00 2 

-.671 

• 037 

-.001 

• 550 

-•690 

- . U05 

90.00 

-*42.558 

-.10*4 

*002 

-.762 

• 0*48 

.003 

• 6*48 

-« 10*4 

.001 

100.00 

-*47.927 

- .006 

• 009 

-.501 

-•yo*t 

.001 

• *4*40 

» « 006 

.009 

1 10.00 

-52.813 

-.027 

.017 

-,*49*4 

• uu3 

.000 

.*4*4*4 

-.027 

.017 

120.00 

-57 .563 

- • 058 

• 01*4 

-.*466 

- • u 0 2 

• ooo 

.<4*47 

- . U56 

.013 

130.90 

-62.3*48 

- . J 59 

• o 1 0 

-.*469 

- . ou3 

• * UQo 

. *406 

-.160 

.009 

132.00 

-63.287 

-.165 

•0Q9 

— • *4 7 u 

- • 003 

-.000 

.*♦25 

• . ) 6 6 

• 008 

135.62 

-63.8)9 

-.170 

• 007 

. uSb 

- • 00 1 

- .U03 

-.107 

-.170 

.007 

138.62 

-63.792 

-.169 

•005 

- *u 1 2 

• 6o2 

- • Ooo 

- *080 

-.169 

• 005 

1*40.00 

-63.789 

-.12*4 

• 00*4 

.016 

• 055 

* • 00 l 

-•076 

-. 1 2*4 

.00*4 

1 *41 .62 

-63.761 

-.073 

*003 

.015 

• UG 9 

- • 00 l 

-•0*49 

-.073 

• 003 

1*42.72 

-63.75*4 

-.06*4 

*00*4 

-.00*4 

.01*4 

«uo3 

-•0*42 

- . 06 *4 

.00*4 

1*42.92 

-63.7b5 

-.061 

• 00*4 

-•007 

* 0 1 6 

• 00*4 

-»0*43 

- * 06 J 

.00*4 

1*43.00 

•63.756 

-.060 

•605 

- • 00b 

•ol7 

• 00*4 

-•0*43 

-.060 

• UU5 



FLIGHT 

TIME 

MASS 

THRUST 
( TOTAL) 


(SEC) 

(LB) 

(LB) 

1) 

193.00 

30 AO 1 1 . 

9009. 

2) 

1 . 3 2 

30*0) 1 . 

8989. 

3) 

147*72 

305396. 

1 80 7 66. 

4) 

ISO. 72 

303902. 

199877. 

5) 

154*92 

301858 . 

2291 1 9 . 


1 60 >00 

298800. 

229156. 

6) 

166.98 

288361 . 

229296. 

7) 

1*8.82 

288019. 

229291 . 


1 7 0*00 

289156. 

229605. 

8) 

171.75 

283208. 

230695. 

| 8 u .00 

278736. 

230031 • 


190.00 

273316. 

230062. 


200.00 

267901 . 

230078. 


210.00 

262999. 

229580. 


220.00 

257089* 

229906. 


230.00 

2SI697. 

228951 . 


290. QO 

296309. 

228852. 


2 SO . 0 G 

290921 . 

228527. 


2 * 0.00 

235538. 

228521 . 


270.00 

230191 . 

228832. 


2 * 0.00 

229797. 

228989. 


290.00 

219397. 

228799. 


300.00 

Z '-.3950. 

228559. 


310.00 

208563. 

2286B8. 


320*00 

203175. 

228522. 


330.00 

197790. 

228707. 


390.00 

1 92388. 

229070. 


350.00 

186990. 

228736, 


3*0.00 

181598. 

228559. 


37O.00 

176208. 

228307. 


380.00 

1 70808. 

229072 , 


39o.00 

16591 1 • 

227998. 


900.00 

160026. 

227916. 


910.00 

15969 1 . 

227853. 


920.00 

1 99258 . 

227799. 

1) 

S-3B/S- 

IVB Physical Separation 5) 

2) 

S-IVB Start Command 

6) 

3) 

J-2 90 

Percent Thrust 

7) 

4) 

Termination of Ullage Burn 

8) 


TABLE 9F 

APOLLO SOTOZ TEST PROJECT 
TYPICAL LAUNCH NINDOw CLOSING 


ORA* 

S-98 STAGE FLIGHT DATA 

longitudinal dynamic 

(LB) 

ACCELERATION 

(FT/S2) 

PRESSURE 

(LB/FT2) 

753* 

• 86N 

16. 

69 9. 

.877 

19, 

966. 

19.000 

9. 

331 • 

20.59V 

6 . 

203 » 

29.917 

9. 

118. 

29.669 

2. 

59, 

25.573 

1. 

58. 

25.603 

1. 

91 . 

25.999 

1 . 

3 9 * 

26.205 

1. 

25. 

26.551 

U. 

8. 

27.082 

0. 

3 • 

27.631 

0. 

1 » 

28.(39 

0. 

1 • 

28.709 

0. 

0* 

29.266 

0. 

0» 

29.899 

u« 

0* 

30.519 

u« 

O’ 

31.215 

0. 

0* 

31.991 

u. 

0« 

32.780 

0 . 

0» 

33.559 

0. 

0» 

39.370 

0. 

0* 

35.276 

0. 

0» 

36.187 

0. 

0* 

37.203 

0. 

0* 

36.308 

u. 

0» 

39.357 

0. 

0* 

90.993 

0. 

0* 

91.686 

0. 

Q. 

93.196 

0. 

0» 

99.336 

0* 

0» 

95.823 

u. 

0» 

97.905 

0. 

0* 

99.109 

0. 


Jettison Ullage Rockets 
Dynamic Pressure = 1 PSF 
LES Jettison 
IGM Initiation 


central 

PITCH ATT, 

pitch angle 

RANGE ANGLE 

COMMAND 

OF attack 

(DEG) 

(DEG) 

1 DEG ) 

1.069 

-63.712 

-.998 

1.092 

-63.712 

-.160 

1.152 

-63.712 

• 2 82 

1.206 

-63.712 

1.316 

1.282 

-63.712 

2.582 

1.376 

-63.712 

3.615 

1.998 

-63.712 

5.019 

1 .5Q1 

-63.712 

5.051 

1.565 

-63.712 

5,771 

1.599 

-63.712 

6.132 

1.761 

-55.888 

19.552 

1.963 

•56.98] 

16.792 

2.170 

-57.593 

17.990 

2.389 

-58.995 

18.181 

2.609 

-59.983 

18,723 

2.830 

-60* 37 1 

19.395 

3.062 

-61.979 

19.772 

3.301 

•62.383 

20,208 

3.597 

-63.915 

20,507 

3.800 

-69.668 

20,979 

9.060 

-65.673 

20,691 

9.328 

•66.802 

20,698 

9.609 

•67.896 

20,708 

9.888 

-68.859 

20,872 

5.180 

-69.967 

20,825 

5,980 

-71.005 

20,795 

5.790 

-72.332 

20,393 

6.109 

-73.908 

20,015 

6.938 

-79.916 

19,809 

6.776 

-75.501 

19.589 

7.125 

•76.690 

19,256 

7.985 

*77.835 

18,899 

7.856 

-78.837 

18,5(6 

8.238 

-80.007 

17.999 

8.633 

-81.179 

17.387 
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lAbtt 9 j (Continued) 
APOLLO SO YOZ TEST PHOJtCT 
TYPICAL L AUniCh 4IND0* CLOSING 
S-48 STAuE FLIGHT DATA 



FLIGHT 

hass 

thrust 

DRAS 

LONGITUDINAL 

DYNAH1C 

CENTRAL 

PITCH ATT 


time 


(TOTAL) 


acceleration 

PRESSURE 

RANGE ANGLE 

COHMAND 


(SEC) 

(LB) 

(LB) 

(LB) 

(FT/S2) 

(LB/FT2) 

(OEG) 

( DtG ) 


430.00 

143871. 

228525. 

0 • 

51.104 

h 

* 0 t 

9.040 

-82.339 


440.00 

138469. 

228730* 

u» 

53.(46 

Ut 

9.46C 

•83.595 


450.00 

133079. 

227862. 

G» 

58,089 

u # 

9.894 

-64.710 


460 .OO 

127693. 

227808. 

0* 

57.399 

u« 

10.342 

-05.871 


47u.G0 

122405. 

227670. 

0* 

59.842 

Ut 

10.805 

-87.058 

9) 

47(1.25 

122281. 

2o5 1 95 . 

0 • 

53.984 

u • 

10.817 

-87.067 


48(1.00 

117759. 

193111. 

0* 

52.761 

u« 

1 1.283 

-88.249 


490.00 

1 1323U. 

193080. 

0* 

54.862 

u t 

1 1.774 

-69.343 


500.00 

1 ()8 70 1 . 

193051 . 

0* 

57.139 

u t 

1 2.280 

-90.427 


5Iu.OO 

104173. 

193012. 

0* 

59.611 

Ut 

12.801 

-91.571 


520.00 

99646. 

192971 . 

0* 

6 2 . 300 

Ut 

13.337 

-92.778 


530.00 

95119. 

192926. 

0 * 

65*256 

U t 

13.891 

-93.97S 


540.00 

90593. 

192877. 

0* 

68,499 

Ut 

14.461 

-95.211 


55ii . 00 

86052. 

193757. 

0* 

72.443 

Ut 

15.050 

-96.577 


560.00 

81512. 

193038. 

b * 

76. 193 

Ut 

15.657 

-97.816 


570*00 

76984. 

1 92939, 

0* 

80.633 

U t 

16.286 

- 100.235 


58 ( 3 . 00 

72459. 

192801 . 

0 * 

85.600 

U t 

16.935 

-ioO.082 


590.00 

67938. 

1 92597. 

0* 

91.206 

Ut 

17.607 

-99.964 

10) 

590.64 

67650. 

192577. 

0* 

91.587 

0 t 

17.651 

-99.964 


600.00 

67489. 

0 . 

0* 

■ ,000 

Ut 

18.293 

-49.964 

11) 

600.64 

67486. 

0 . 

1 . 

* .000 

ut 

18.337 

-luO.091 


9) EMR Shift 

10) Guidance Cutoff Signal 

11) Orbit Insertion 


PITCH ANGLE 
OF ATTACK 
( OEG ) 

I 6 » 0 V 4 
16.240 
15.723 
15.15.2 
1 4 * S33 
14*017 
1 3 • 958 
13*364 
12.769 
12. 137 
1 1*308 
10.742 
1 u.043 
9*220 
8*401 
6.071 
7.100 
7.685 
7.705 
6.269 
8.309 


* 



TABU 10 F 

APOLLO SQYUZ TEST PROJtCT 
TYPICAL LAUhCH DiINOON CLOSING 
S- 9B ST AGE FLIGHT DATA 


FLIGHT 


SPACE FIXED 


--- SPACE 

FIXED 

P05'ITIQN and 

VELOCITY VECTOR 

components 

mmm 

TIME 

RADIUS 

VELOCITY 

PATH angle 

X 

1 

i 

DX 

DY 

PZ 

( SEC ) 

1 FT 1 

1 FT AS ) 

(DEG) 

(FT) 

(FT) 

(FT) 

(FT/S) 

*FT/S) 

(FT/S) 

m*DB 

2H026B5. 

79 Bq * 02 

65.8 2 7 

210”999. 

20’B39. 

309589* 

2959.78 

1089.80 

6 7 85 « 5 1 

lHt.31 

21106706. 

7969.0’ 

66.099 

21 103320* 

21 1267. 

3 1 3S 88 , 

2913.50 

1069,96 

6785,88 

197.7 2 

21 1 16826. 

7937.78 

6 6 • 7 0 1 

21 113099. 

219952. 

336628 . 

2813.93 

1069.12 

6799,25 

150*72 

21125531. 

7960*81 

67 • 3 6 1 

21121386* 

2 1 82q7 . 

357103. 

2795,37 

1085,32 

6851*91 

159*92 

21 137933* 

75 io*63 

68.193 

21 132733* 

222765. 

386066. 

2658.55 

1089.35 

6990* 16 

160*00 

21151395. 

7579.70 

69.068 

21195962* 

228261 . 

921561 > 

2559.65 

1081.78 

7098.37 

1 66 • Hfl 

21 168562. 

7662.62 

7fl • 2 1 9 

2 1 1 6 20® 7 . 

235261 . 

967686. 

2923,18 

1078,59 

7188.92 

166*62 

21 168938. 

7669.7Q 

70.299 

21 162938 . 

235917. 

968728 • 

2920.26 

1078,96 

7192*19 

170*00 

21177585. 

7 7 1 9 7 o 

7fl.8 2 7 

21 1 70 9 93 » 

239059. 

993128* 

2353.12 

1076.96 

7267*77 

171*75 

21 181993. 

7791.93 

71.129 

2 1 179581 . 

290937. 

505881 , 

2318.52 

1075.92 

7307*38 

IBO'OO 

21202109. 

7869.77 

72.923 

21l93 0 bl. 

289778. 

566939* 

2169,60 

1066,27 

7990*72 

190*00 

21225229. 

8o2’ . oS 

73.792 

21213888. 

260383. 

682900* 

2002.69 

1055.16 

7703.36 

200*00 

21297067. 

8200*22 

75.010 

21233102* 

270638* 

721023. 

1890,02 

1096,30 

7922.32 

210*00 

21267650* 

8382*7] 

76.226 

21250685* 

281317. 

801366. 

1676,95 

1090. 17 

8197*23 

220*00 

2 1 286999 . 

8576.71 

77.389 

21260632* 

291702. 

883988. 

1512,60 

1037 , 9 I 

8378.29 

230*00 

21305123* 

8781.52 

78.987 

21280939* 

302u75. 

968951 . 

1397.75 

1 03 7 • 7 / 

66)5.20 

290*00 

21322060* 

8997.65 

79.530 

21293586* 

312967. 

1056318. 

1182.95 

1091.18 

8856.63 

250*00 

21337628* 

9229.7Q 

83.522 

21309577. 

3229q8. 

1186185. 

I 0 1 G , 97 

1097,88 

9 108 ,6 q 

260*00 

2135295] . 

9962.89 

81.956 

21313899. 

333926. 

1238509* 

897.63 

1056,72 

9365*37 

270*00 

21365955* 

97 13.97 

82 .338 

21321527. 

399u51 . 

1333882* 

678,1? 

1068,68 

9630*63 

280*00 

2137B36Q. 

9V7S.57 

83.171 

21327952* 

359613. 

1931187* 

506.95 

1083.95 

9903*56 

290*00 

2138969q. 

10299.70 

83.951 

2|33l65i . 

365790* 

1531582* 

332.93 

1102.07 

10189.89 

300*00 

21399972* 

10535*85 

89.682 

21339109* 

376869 * 

1639872* 

157.09 

1123.28 

10979.62 

310*00 

2190’23l . 

10833. 5i 

85.369 

21339789. 

388216. 

1791 101 * 

*21.27 

1197.69 

10772.53 

320*00 

21917998. 

11193*95 

85.996 

21333672* 

399628. 

1850353. 

-201*89 

1 175.38 

11079.95 

330*00 

21929802. 

1 1965.58 

86.589 

21330737* 

91 1733. 

1962720* 

•385,56 

1206.93 

11395.91 

390*00 

21931178. 

1 1802*03 

87.129 

21325959* 

923969, 

2078301 • 

•572, UQ 

1291.29 

1 1 722.63 

350*00 

21936653. 

12152.19 

87.627 

21319262* 

936570* 

2197208* 

-763.21 

1279.69 

12060*95 

360*00 

21991255* 

12515.55 

88.087 

21310678* 

999575. 

2319595* 

•9S8.J2 

1322.09 

12908.59 

370*00 

21995029. 

12892.92 

88 • 5q9 

21300108* 

963025. 

2895917* 

•1156,79 

1368.60 

12767.78 

380*00 

21998002. 

13285.66 

88.880 

21287531 * 

976961 . 

2579992* 

-1359.52 

1919,99 

13139.97 

390*00 

2195 0 23o* 

13699.35 

89.221 

21272899. 

991929. 

2708251 • 

-J567.98 

1979.76 

13529* 1 1 

9o0«00 

2195]795. 

19117.75 

89.522 

2125*157. 

506972. 

2895963* 

• 1 7 8 1 ,22 

1539.77 

13920*58 

910*00 

21952603. 

19558.33 

89.786 

21237258. 

522191 . 

298671 l * 

*1?9?,80 

1599,99 

19331*2? 

920*00 

21952853. 

1 Su 1 7 .08 

9q > 0 1 5 

2l21»190. 

538988. 

3132191 * 

•2229.88 

1670.99 

19757*1 l 


IAoLt j OF (Continued) 
APOLLO SOYuZ TEST PROJECT 
TYPICAL LAUNCH AINDoR CLOSIw* 
S-48 STAGE FLIGHT DATA 


plight 


. SPACE FIXED 


SPACE ElAEO 

PUSITION AND 

VELOCITY VECTOR 

! COMPONENTS 

... 

TIMt 

KAO 1 us ; 

VELOCITY 

PATH ANGLE 

A 

Y 

L 

DA 

ur 

02 

(SEC) 

(FT) 

1 FT/S ) 

(UEG) 

(FT) 

(FT) 

(FT) 

(FT/S) 

<Ft/S) 

(FT/S) 

430 • DO 

2 | 952597 • 

15995.27 

9*.2o9 

21192739. 

555*69. 

32* 1 9g8 • 

-2956.68 

i 7 <{ 6 # 6 d 

1*199.25 

440*00 

2195)796. 

15995.75 

9o«368 

2 1 16*983. 

573943. 

3936192* 

^ 2 6 9 6 • y 6 

1829.23 

156*0.93 

450*00 

2 1 9Sl)5 10* 

l6*I6*9 1 

9fl • 497 

2ll3679fl. 

592179. 

3595179* 

-2993.94 

1918.07 

16138.85 

4 60 • DO 

21448908. 

1 7o6 1 * 03 

90.59 1 

21 1 y8 07 8 . 

6) 162*. 

3759Q36. 

-3 20 u . o9 

201 4.02 

16636.76 

470*00 

21997016. 

(7630.21 

90*653 

2 1 0797*8 . 

632979 . 

3927983 • 

-346* .73 

21 17,48 

17156.03 

170*25 

21996966. 

l7o99.39 

90.655 

2 1073891 . 

633009 > 

3932273* 

-3472. *2 

2120.06 

17)68.06 

*♦80 *00 

2199981 l . 

l8i36«7o 

? U • 7 5 £ 

21038710* 

659118. 

9101796. 

-374*. 62 

221 l .22 

17607*41 

490*00 

219922*3. 

18662*59 

9Q.832 

209998)5* 

676725. 

928ul89. 

-403* ,01 

2311.06 

18073.96 

*00*00 

21939921 . 

19210.91 

90.876 

20957979. 

7 U 0 3 6 3 . 

99*3339. 

*•4333.82 

2417.76 

1 8558.87 

*10*00 

2)936906. 

19783.53 

90.89 I 

2q 91 JloA. 

725108* 

9651939. 

-4643.22 

2532.6b 

19063.42 

520*00 

21933300* 

20382 • 5o 

9o.878 

2 0®8*o7 5 * 

7*1095. 

9849681 . 

-4964.64 

2656.23 

19589.31 

*30*00 

21930)96. 

2 1 0 1 0 *10 

90.837 

2u8l3763. 

778269. 

*0933y 1 • 

-5299,8* 

2788,97 

20138.46 

540*00 

2192720 1 • 

21666. V7 

9 0 7 6 8 

20759028. 

806657 • 

5297538. 

-5649,74 

2931 .31 

20713*09 

*50*00 

21929927. 

22369*96 

90.872 

2o7uu7 1 1 • 

836927. 

5957*70* 

*6u 1 6 . 6 1 

3084.22 

2)318.47 

*60* DO 

2192 1990* 

23*99 .25 

9 0 • 5 53 

2063862*). 

8*8*77 • 

567901* • 

-6404 . 00 

3247.** 

21954.88 

*70*00 

2 1 92o0 1 9 • 

23679. uiO 

9o.*Ua 

20572567 • 

9u 1 928 • 

5896801 . 

-6812.7* 

3425.28 

22623.48 

*80*00 

21918583. 

29696*92 

90.256 

2o50a2‘)8. 

937135. 

6 ] 26*q6 . 

-72*1.82 

J 6 | 7 t 8 6 

2332**85 

59o*Dd 

219I799J . 

25*69.15 

9u.G26 

2092751 1 « 

979326. 

6363622 * 

-769*. *1 

3822.1 7 

2408) *86 

5 9q « 64 

21917936. 

25626*63 

90.00 9 

2U92259S. 

976767. 

6378990* 

-7725.10 

3835.63 

24131*62 

600*00 

2191793J . 

25*50 * 80 

9o • uo 1 

20396950. 

(012673. 

6609731 * 


3828. *9 

24067*89 

600*69 

2l9l793fl. 

25*5 u *78 

90*000 

2039*843. 

)0l51 19. 

6620071 * 

- 8021 . 17 

3827.78 

24Q61 *83 


TABLE. II? 

APOLLO soruz Test project 

TYPICAL LAUNCH WINDOW CLOSIN'* 
S-4B STALE PLIGHT OATA 


FLIGHT 


« earth fixed 



EARTH FIXtO 

POSITION AND 

VELOCITY 

VECTOR COMPONENTS 

TIME 

POSITION 

VELOCITY 

path angle 

A 

r 

l 

OX 

DY 

DZ 

(SEC) 

(FT) 

(FT/S) 

(DEG) 

(FT) 

( FT 1 

(FT) 

(FT/S) 

(FT/S) 

(FT/S) 

m*uo 

295108* 

4681.55 

62*714 

192261 . 

1683 . 

223878. 

30)3.32 

13*48 

5963*46 

144*32 

303447. 

6 6 6 3 o 6 Q 

63*005 

196215. 

1 7uo • 

231756. 

2972.76 

13.67 

5963.73 

147*72 

325414. 

4632.21 

43.760 

206)48. 

1747. 

252040. 

2874.60 

14.74 

5976.84 

150*72 

344943. 

4651.22 

64.419 

214672. 

1796. 

270U48. 

2808.51 

17.29 

6029 « 1 5 

154*92 

372240. 

6696.28 

65.319 

226291 . 

1 872. 

295553. 

2/24.55 

18*31 

6116.92 

1 40*00 

405440. 

4755.17 

66*384 

239663* 

1 965. 

326870. 

2624.16 

li.26 

6224.60 

144* 4 8 

448244* 

6836.99 

67*710 

256454. 

2084 * 

367654. 

2497,28 

18.45 

6364.56 

144*42 

449230. 

6838.95 

47.739 

256816* 

2087. 

368577. 

2494.49 

IB. 45 

6367*76 

170*00 

471750. 

6886.07 

68*411 

265125. 

2149. 

39Q194, 

2429,78 

18*36 

6443.12 

171*75 

483484. 

6911.38 

68*754 

269346. 

2181 • 

4015(J4. 

2396.45 

18.29 

6482.58 

180*00 

539384. 

7034.43 

70* 255 

288486. 

2321 • 

455750. 

2248,62 

13*96 

6665*34 

190*00 

4q8473. 

7189.04 

71*779 

310201 * 

2432* 

523458. 

2094.17 

8.82 

6877.26 

200*00 

479099. 

7355.93 

73.241 

330368. 

2506. 

593317. 

1939,39 

6*46 

7095.67 

210*00 

751341 . 

7534.45 

74*639 

348986 . 

2571 . 

665392. 

1783,97 

7.35 

7320*20 

220*00 

825340* 

7724.68 

75*965 

366050* 

2665 . 

739742. 

1628,62 

12*15 

7551*03 

230*00 

901194. 

7925.91 

77*224 

381557. 

2826. 

816432. 

1472.64 

20*62 

7787.87 

240*00 

978975* 

8138.65 

78.411 

395504. 

3089. 

895522. 

1316,59 

32*70 

8031*38 

250*00 

1058804. 

8362.47 

79.534 

407884. 

3491 . 

977082. 

1159,27 

48.27 

8281.59 

240*00 

1 140795. 

8597.54 

80*589 

418689* 

4066* 

1061177. 

1001.50 

67*36 

8538,74 

270*00 

1225062* 

8845.22 

81*581 

427913. 

4849. 

1147887. 

842.60 

90*00 

8804.54 

280*00 

13) 1725. 

9104.48 

82*514 

435536. 

5877. 

1237294. 

681,86 

116*20 

9078.J7 

290*00 

1400903. 

9375.85 

83*385 

441547. 

7185. 

1329479. 

519,84 

146*11 

9360.29 

300*00 

1492719. 

9659.29 

84 • 1 97 

445928. 

8811. 

1424529. 

355,96 

179*80 

9651.Q6 

310*00 

1587294. 

9954.30 

84*953 

44S66u* 

10793. 

1522527* 

I’O. 19 

217*33 

9950.il 

320*00 

1484749. 

10241 *61 

85*652 

449727. 

13171. 

1623562. 

22.69 

258*94 

10258.32 

330*00 

1785212* 

1 o58 1.13 

86*298 

4491Q7. 

15986. 

1727724* 

-147.27 

304*67 

10575.72 

340*00 

1888818. 

10914.96 

86*89q 

446777. 

1928Q. 

1835116. 

•319,35 

354*94 

10904.51 

350*00 

1995709. 

11262.45 

87*439 

442706. 

23099. 

1945850* 

-495,53 

409*64 

11244.08 

340*00 

2106023. 

11623.20 

87*940 

436858. 

27489. 

2060033. 

•674.73 

469.22 

11594*11 

370*00 

2219900* 

11997.89 

68*393 

429203. 

32499. 

2177771 . 

-856.9Q 

533*75 

1 1955*34 

380*00 

2337488. 

12387.92 

88*799 

419709. 

38181* 

2299)82, 

-1042.44 

6Q3 *58 

12329.22 

390*00 

2458952. 

12793.86 

89*166 

4q8338 . 

44588. 

2424400* 

-1232.84 

678.79 

12716.22 

400*00 

2584441 . 

13214.48 

89*489 

395041 t 

51776* 

2553546* 

-1427.19 

759.73 

13115. J9 

9 10*00 

2714121 « 

13652.21 

89*771 

379781 . 

598g3. 

2686753* 

-1625,94 

846.87 

13528*56 

420*00 

2848169. 

1 4 1 o8 • 06 

9q *0 1 5 

3625Q5 . 

68735* 

2824169. 

-1830.1 9 

940*48 

13957,20 


TABLE llF (Continued) 





APOLLO 

SOYOZ TEST 

PROJfcCT 








TYPICAL 

LAUNCH M1N00N COOS I N(> 








S-9B 

STAOE FLIGHT DATA 





flight 


- t ARTH FIXED 


* m m m 

earth fixed 

POSITION AND 

VELOCITY 

VECTOR components <■--» 

Tl'Ht. 

POSITION 

VELOCITY 

PATH ANGLE 

X 

Y 

2 

da 

or 

02 

(SEC) 

IFT) 

1 FT/S ) 

(OEG) 

< F T » 

(FT ) 

(FT) 

( FT/S ) 

(FT/S) 

(FT/S) 

930*00 

2906773* 

19583.32 

90*222 

393158. 

78636, 

2965952* 

-2090. 20 

1091 .01 

19902.33 

990*00 

3130199* 

1 5 q 8 c » 7 9 

9q . 39 1 

321681 . 

895S0* 

31 12282* 

-2256.61 

1199.13 

19866.66 

950*00 

3278997. 

15598.91 

90*526 

29 0003 * 

101699* 

3263393* 

-298o.36 

1269*67 

15398.91 

<**0*00 

3932098. 

161 39. 91 

9q*625 

272g52. 

U99g6. 

3919318. 

-2711,13 

1389. 10 

15899.83 

970*00 

3591035* 

167o5.93 

9g* 689 

293759. 

129956. 

358 0 919. 

-2950.09 

1522*39 

1 6372.78 

970*25 

3595Q82* 

16719.98 

90*691 

293016. 

129837. 

35895Q8. 

-2956,16 

1525.70 

16385.70 

980*00 

3755277. 

17209.63 

90*797 

212992. 

195292* 

3796916. 

-3203*97 

1695.99 

16828.95 

99o*0C 

3929521 * 

17732.65 

9o * 876 

179698* 

162901 . 

3917092. 

-3966,23 

1777.19 

17299.59 

500 *00 

9Q98983* 

18278.17 

9g *92 l 

193691 . 

1 8q863 • 

909297 1 . 

-3736.63 

1916.69 

17789.20 

510*00 

9278899. 

18897.87 

9o«935 

109885 . 

2007 67 . 

9272899 , 

-9010.25 

2065*95 

10298.79 

520*00 

9969502* 

19993.86 

9o • 920 

63281 . 

222216 . 

9958520* 

-9306.59 

2225.61 

18629.86 

530*00 

9656077. 

2go68 .92 

9g«876 

10715. 

295317. 

9699572* 

-9608.72 

2394.31 

19389.50 

510*00 

9053910* 

20729.23 

90*803 

-20937* 

270181 . 

9896299 . 

-9929.03 

2578.56 

19969.93 

550*00 

5050333* 

21917.11 

90*702 

-79818. 

296933. 

509898Q. 

-5259.59 

2773.69 

20576.92 

560*00 

5269720* 

22198.30 

90*577 

-I3‘*o9o. 

325698. 

52579J6. 

-5603*28 

2961 .62 

21219.39 

570*00 

5988993* 

22919, B5 

9g • 927 

-191938. 

356622. 

5973981 . 

-5971 .31 

3206.33 

21899.80 

500*00 

5719917. 

23739.00 

90*266 

-253629. 

389888. 

5695958. 

-6367.29 

3998.98 

22607.56 

590*00 

5999638. 

29608.56 

90*027 

-31 9*93. 

925650* 

5925796. 

-6766,13 

3705.91 

23368.08 

59o*61 

5969893* 

29665.89 

90*00’ 

-3236 1 5. 

928018. 

5990709, 

-6791 .70 

3722.61 

23916.31 

600*00 

6189390. 

29689.61 

90*001 

-388927. 

96301 1 . 

6159813. 

-7u99,bS 

3795.78 

23363.39 

600*69 

6209672* 

29689.57 

90*001 

-392927. 

965900* 

6179703. 

-7 067 , 16 

3796.86 

23357.89 



TABU 12f 

APOLLO SOYWZ TfcST PROJECT 
TYPICAL LAUNCH ftltJDOW CLOSING 
SUB STAGE FLIGHT DATA 


FLIGHT 

ALTITUDE 

range 

RELATIVE 

VELOCITY VECTOR aZJHUTh 

longitude 

GEOCENTRIC 

TIME 



VELOCITY 

space fixed 

EARTH FIXED 

(P05. EAST) 

DECLINATION 

(SEC) 

(FT) 

(NH) 

(FT/S) 

(OEG) 

(DEG) 

(DEG) 

(DEG) 

193*00 

193952. 

36*581 

6631,91 

95*558 

36*923 

-80*207 

28*955 

199*32 

197991 . 

37*860 

6620* 7 1 

95.567 

36*932 

-8Q.I92 

28*972 

197.72 

207557. 

91*151 

6559.99 

95.578 

36*962 

"8q • 155 

29*016 

150*72 

216903. 

99*071 

6572,89 

95.5*17 

36,503 

• 80* 122 

29*055 

159*92 

228362. 

98.203 

6617,20 

95.965 

36.535 

-80*075 

29*110 

160*00 

292395. 

53*272 

6675.25 

95.356 

36.562 

-80,018 

29*178 

166*98 

259459. 

59.865 

6756,05 

95.222 

36.599 

-79.993 

29*266 

166.62 

260032* 

60*015 

6757.99 

95.219 

36.400 

•79.991 

29*268 

170*00 

268728. 

63*506 

6609,6) 

95.198 

36.6)8 

-79.901 

29.315 

171*75 

273162. 

65*332 

6829.68 

95.111 

36.627 

•79.881 

29.339 

180*00 

293395. 

79*083 

6951.77 

99.916 

36.638 

-79.781 

29*956 

190*00 

316669. 

89.991 

7105.93 

99 » 7o7 

36*656 

-79.656 

29.602 

200*00 

338670. 

96*229 

7271.37 

99,526 

36.701 

-79.528 

29.752 

210*00 

359917. 

1 07 « 8o9 

7998.89 

99.375 

36.775 

"79.395 

29.907 

220*00 

378930* 

119.793 

7638.08 

99.258 

36,882 

-79.257 

30*066 

230*00 

397239. 

132*091 

7838,29 

99.171 

37,016 

-79.115 

30*229 

290*00 

919351 . 

199.715 

8099.6a 

99.112 

37.175 

-78.967 

30*398 

250*00 

930305. 

157*778 

8272.57 

99.077 

37.356 

-78.819 

30*571 

260*00 

9951 19. 

1 7 1 *291 

8506.98 

99.067 

37.558 

-78.656 

30*799 

270*00 

958821 . 

185*117 

8752.98 

99.078 

37*778 

•78.992 

30*932 

280*00 

971929. 

199,928 

9011 .02 

99.110 

38,0)6 

-78.32) 

31.120 

290*00 

982970* 

219.181 

9281.19 

99.143 

38,271 

•78.193 

31*313 

300*00 

993968 . 

229*395 

9563.32 

99.235 

38.592 

•77.959 

31*511 

310*00 

502950* 

295*085 

9857.03 

99.326 

38*828 

•77.767 

31*7)5 

320*00 

5 ] 1998. 

261,269 

[0163.01 

99.937 

39.129 

•77.568 

31.925 

330*00 

518990. 

277,961 

10981.17 

99.545 

39.999 

•77*360 

32*190 

390*00 

52561Q. 

295,183 

10813.61 

99.712 

39.779 

•77.199 

32*36) 

350*00 

531337. 

312.959 

1 1159,68 

99.876 

90*117 

•76.918 

32*588 

360*00 

536199. 

331*299 

11518.97 

95*058 

90*979 

-76,689 

32*821 

370*00 

590236. 

350*225 

J 1892. 17 

95.257 

90*895 

-76.939 

33*060 

380*00 

59399Q. 

369.767 

12280.67 

95.979 

91*230 

-76.183 

33*306 

390*00 

596002. 

389*996 

12685.05 

95.707 

91*627 

-75.917 

33*558 

900*00 

59781 1 . 

9 10*785 

13109.05 

95.859 

92*038 

•75*638 

33.817 

910*00 

598971 . 

932*307 

1 3590.19 

96.228 

92*969 

-75.398 

39*082 

920*00 

599531 . 

959*596 

[3999.31 

96.5)5 

92*903 

-75.099 

39*355 


GEODETIC 

LATITUDE 

(DEG) 

29.ua 
2V, J35 
29.180 
29.219 
29.279 
29*392 
29.931 
29.933 
29.980 
29.509 
29.621 
29.768 
29.918 
30*073 
30*233 
30*397 
30*566 
30*790 
30*918 
31*102 
31.290 
31.989 
31*683 
31*888 
32*098 
32*319 
32*535 
32*763 
32.997 
33.237 
33*983 
33.736 
33*995 
39.261 
39.539 



TAoLt 1 2? (Continued) 

APOLLO SO YuZ TtST PROJECT 
TYPICAL LAUNCH «IND0 a CLOSIN'* 
S-9B STAuE FLIGHT DATA 


flight 

altitude 

RANGE 

relative 

velocity vector azimuth 

LONGITUDE 

GEOCENTRIC 

GEOUtTIC 

TIME 



velocity 

SPACE FIXED 

EARTH FIXlO 

(pus. east) 

DECLINATION 

lati IUDE 

(SEC) 

(FT) 

( Nm ) 

(FT/S ) 

(DEO) 

(DcG) 

(OEG) 

(DEG) 

(DEo) 

<(30. 00 

599595* 

977*526 

19967.63 

96.620 

93.357 

-79.726 

39.639 

39.815 

990*00 

599g7s * 

So i • 28 1 

i 9963. S3 

97.193 

93*827 

-79.393 

39.921 

35.102 

950 • 00 

5 9 8 1 7 8 • 

525*896 

15979.82 

97.965 

99*312 

-79.095 

35.216 

35.397 

<(60*00 

596925. 

551 *260 

16018.96 

97.897 

99.813 

-73.681 

35.518 

35.700 

<(70*00 

595393* 

577*556 

1 6583*06 

98 • 230 

95.331 

-73.298 

35*827 

36*010 

<♦70*25 

595352. 

578.225 

16597*06 

98.239 

95.399 

-73.288 

35.835 

36 • 0 1 8 

<♦ 80*00 

593558. 

6o9. 70? 

l7o89.92 

98,612 

95.851 

-72*898 

36.199 

36.328 

<♦90*00 

591378. 

632*681 

1 7 606 • 06 

99.013 

96.397 

-72.98] 

36.968 

36.652 

500*00 

538935. 

06 I *5(j7 

16199.69 

99.939 

96*861 

-72.095 

36.799 

36.983 

510*00 

536318. 

691*225 

18717.39 

99.877 

97.935 

-7l.59o 

37*136 

37.321 

520*00 

533618. 

721*875 

1 93 1 1 .28 

5o*393 

98 . u I 0 

-71.119 

37.980 

37*666 

530*00 

53ti9 31. 

753.502 

19933.72 

50.853 

98 * 6u6 

— 7 0 . 6 1 6 

37.831 

38 • u 1 8 

590*00 

52836 1 . 

786*159 

20587.35 

5 1 .396 

99*229 

-7jj . 09 5 

38.190 

38.377 

550*00 

526029. 

619*883 

2l278.uO 

51 .863 

99.865 

-69.598 

58.555 

38.793 

560*00 

529033* 

659.751 

22006.89 

52.995 

50*528 

-68.979 

38.928 

39.116 

570*00 

522518. 

890*618 

22 776*o5 

53.059 

51*222 

-68.372 

39.308 

39.997 

580*00 

521599. 

928*155 

23592*75 

53.665 

51*996 

-67.738 

39.696 

39.585 

590*00 

521383. 

966*837 

29959.81 

59.313 

52*690 

-67.071 

90 *U9 1 

90.281 

590*69 

521909. 

969*350 

29516.99 

59.355 

52*738 

-67.027 

90.117 

90.306 

600*00 

521859. 

1 006 *3 93 

29539. 13 

59 . 8o5 

S3. 217 

-66.380 

9 0 . 9 8 9 

90.679 

600*69 

521889. 

1 wi>8 *662 

29538.99 

59.856 

53*299 

—66.336 

90*519 

90. 7Q9 




RATE 

VEHICLE 

attituoe 

ERROR 

ROLL 

PITCH 

va* 

ROLL 

(DEG/SI 

( OEG I 

iDEG) 

(DEG) 

• OQ9 

• • 099 

• •060 

• 005 

• U 1 5 

-•098 

• ORS 

• 018 

• 066 

-.311 

1.219 

• 111 

• 030 

-•012 

• 999 

• 903 

-.199 

• 275 

-.307 

• 203 

-•095 

• 1R8 

-•261 

-.319 

• 002 

• 086 

-.395 

- • 356 

-.001 

• 085 

• * 399 

-.356 

-•066 

• 061 

• •906 

-.972 

• 059 

• 093 

••916 

-.596 

-•993 

-1*057 

-•633 

• 038 

• 002 

• 037 

-•537 

-•605 

-.033 

• 112 

-•538 

-•768 

• 059 

• 063 

*•571 

-.973 

• 055 

• 095 

-•570 

• 065 

• 056 

• 060 

-•573 

• 632 

-•032 

• 099 

-•571 

.517 

-•023 

• 061 

• •576 

.277 

••025 

•080 

-.579 

*035 

- • 029 

• 053 

-•585 

-.251 

-•023 

• 078 

• •588 

-.970 

••023 

• 076 

-•593 

-.709 

• 055 

• 066 

-•599 

-•637 

• 057 

• 076 

-•608 

-•052 

• 057 

• 071 

• •619 

• 519 

- .092 

• 057 

s.629 

.559 

-.0*8 

• 113 

• •629 

• 103 

-.093 

• 027 

• •627 

-.399 

• 037 

• 027 

••627 

-.739 

• 052 

• 029 

-•636 

-.211 

• 050 

• 062 

• • 6 RQ 

.315 

-•037 

-•000 

••661 

• 8)0 

-.057 

• 039 

-•662 

.262 

-•057 

• 033 

• .668 

-.307 

• 029 

• 029 

-•677 

-•536 


lABLt |3F (Continied) 

APOLLO SOYUZ TEST PROJECT 
TYPICAL LAUNCH wINOOm CLOSING 
S-48 ST AGE FLIGHT DATA 

FLIGHT VEHICLE ATTITUDE ANGLE VEHICLE ATTITUDE RATE VEHICLE AT 1 1 TUDE ERROR 

TIME PITCH YA* ROLL PITCH Y A A ROlL PITCH Yai* ROLL 


(SEC) 

(DEC) 

(DEG) 

(DEG) 

(DEG/S) 

4 3o • Go 

-82*3<j9 

10.128 

-.296 

-. 1 1 7 

440.00 

<•83.568 

10.466 

-.054 

-.120 

45o • 00 

<■84.590 

10.834 

.204 

• . 1 1 u 

460*00 

■85.845 

11.180 

*466 

-.118 

470.00 

■87.030 

11.516 

.731 

-.119 

470*25 

■87.059 

1 1 .524 

.738 

-.119 

48fl,00 

■88.227 

I 1 a 9 3 1 

.940 

•.113 

490.00 

•89.334 

12.156 

*529 

-.106 

500*00 

-90.412 

12.503 

• 118 

-.113 

510*00 

■91 .596 

12.875 

-.292 

-.116 

520*00 

*92.767 

13.194 

- * 655 

-.118 

530.00 

•93.958 

1 3. 490 

-.418 

-.122 

540*00 

-95.192 

13.745 

■ •178 

-.124 

550*00 

■96*538 

13.896 

• 069 

-.146 

56o*C0 

-97.829 

14.168 

• 310 

— . 1 1 O 

570*00 

-100*235 

14.693 

*593 

-.282 

580.00 

-100*226 

14.671 

• 781 

.015 

590*00 

•100*069 

14.614 

• 8 80 

-•uOo 

590*84 

•100*090 

14.613 

.844 

-.001 

800*00 

-100*091 

14.613 

*304 

.000 

800*84 

-100*091 

14.614 

• 267 

• U 0 u 


( DEG/S ) 

(DEG/S) 

(DEG) 

(DEG) 

(DEG) 

.036 

• 025 

• 031 

-•68b 

-.29} 

• u35 

• 025 

• 029 

-•69b 

-.049 

.036 

• U26 

• 019 

• •704 

.208 

• 034 

• 026 

• 023 

• •712 

• 471 

• 034 

• 027 

• 023 

-.722 

.737 

*034 

• 027 

• 023 

-.722 

.744 

• 021 

-.041 

• 0)5 

• •709 

• 944 

• 030 

- • U4 1 

• 006 

-.735 

• 331 

*037 

-•041 

• 013 

-.749 

.122 

• 029 

-.041 

• 026 

-.745 

-.286 

• 032 

• 023 

• 015 

-•757 

-•652 

• 027 

• 024 

• 019 

-.756 

-.414 

• u24 

• 024 

• 019 

• • 763 

-.173 

• 016 

• 025 

• 038 

• •766 

• 078 

• o46 

• 023 

-.014 

• >606 

.307 

*024 

• 030 

- • Qo4 

- ♦ 765 

.593 

- • 004 

• 018 

1 45 

- • 760 

• 744 

-•OoO 

-.057 

-.127 

-.772 

.848 

-.000 

- • L57 

« • 127 

-.773 

• 61 1 

• UoO 

- *058 

-.125 

-.773 

• 271 

• OoO 

“ »u58 

-.125 

-.773 

• 234 
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